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PREFACE 

Ftbe preparation of this book, great care and attention have been given to the 
logical relation of the science, and its adaptation to practical affairs; to definite- 
ness and exactness in principles and rules; to brevity and clearness in the presenta- 
tion of the subject matter; and to modem progressive methods. 

The aim has been to present the truths and principles of a practical science in 
a practical, business-like way, and to develop them in a natural, simple, effective 
manner, with a variety of well-selected problems of a character suited to students of 
varied ability. 

The features of this book are: 
1 — The logical development of nubiber. 

(a) The properties of number. 

(b) The relation of a quantity to a fixed unit of measure. 

(c) The mechanical and reasoning processes by analysis, comparison and syn- 

thesis. 

2 — The definitions of terms in clear, concise, arithmetical language. 

3 — The fundamental operations made simple and easy by short processes. 

4 — Models in script, with illustrative figures, giving specific, concrete form to the 
principles discussed. 

5 — A full treatment of common and decimal fractions, including a new and safe 
method of decimal division. 

6 — The logical development of measurements, copiously illustrated by cuts and fig- 
ures, and by problems from practical life. 

7 — A short and novel presentation of the operations of percentage, trade discount, 
commission, interest, and the metric system. 

8 — A full and practical treatment of stocks and bonds, exchange, partnership and 
partnership settlements, building and loan associations, averaging and equat- 
ing accounts, mensuration, etc. 

9 — The classification and gradation of problems — ^first, simple mental problems to 
develop an insight into the principles; second, plain pnictical questions in 
calculation to develop facility and rapidity; third, more complicated prob- 
lems requiring reasoning as well as careful computation. 
10 — The introduction of many interesting and helpful notes. 

No effort has been spared to write a simple, logical, comprehensive book on 
arithmetic that meets the needs of the student and teacher in the class-room, as well 
as the demands of present-day industrial and conunercial life. 

Appreciation and thanks are extended to E. J. Conner, J. H. Bryant and R. 
F. Hayes for subject matter and assistance; to R. S. Collins for script work; and to 
Thomas May Peirce, Jr., for illustrative figures; to Frederick G. Story of Brown 
Bros., Philadelphia, George G. Thomas of E. W. Clark A Co., Philadelphia, M. 
Albert Linton, Actuary of Provident Life & Trust Co., Philadelphia, and Michael 
J. Brown, Secretary of Building Association League of Pennsylvania, for helpful sug- 
gestions and criticism. 
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ARITHMETIC 

DEFINITIONS AND PRINCIPLES 

1* Qimtity is a limited portion of any natural object; as of time, space, weight, 
etc., or of any solid or fluid substance. 

2. All mathematical operations deal with measures of quantity, and quantity 
can be measured only by comparing it with some known quantity of the same kind 
taken as a standard. 

3. Quantity can be changed, mathematically, only by increase or diminution, 

4. A quantity may be increased in either of two ways: (a) By combining with 
H one or more quantities of the same kind, greater or less than itself; this is called 
Addition, (b) By combining with it any given number of quantities each exactly 
equml to itself; this is called MuUiplicalion, 

6. A quantity may be diminished in either of two ways: (a) By taking from 
It a quantity not greater than itself; this is called Subtraction, (b) By continuing 
to take from it, as many times as possible, a given quantity less than itself; this is 
called Division (because the quantity is separated into a number of equal parts, with 
or without a remainder), 

8. The two mathematical principles, increase and diminution, thus give rise 
to the four fundamental operations of arithmetic — Addition, Subtraction, MuUi- 
pUcaiion and Division, 

7. AriQimetic, as a science, is the science of numbers. As an art, it embraces 
all known methods of computation by means of figures, all of which are but processes 
or combinations of adding, subtracting, multipl>nng and dividing. 

8. The Signs of Addition, Subtraction, Multiplication and Division are respect- 
ively: + plus; — minus; X multiplied by; -$- diinded by, 

9. The Berah in addition is called the sum; in subtraction, the difference or 
ftmainder; in multiplication, the product; and in division, the quotient, 

10. The Sign of Eqnality is ^ , read equals or equal to, 

U. A Unit, represented by the figure 1, signifies one thing of any kind: as, 1 dollar, 
1 yard, 1 day. When not applied to any thing, it represents the abstract idea of 
unity. 

12. A Nmnber is a unit or a group of units, expressed by one or more figures, 
and considered as one quantity. Numbers may be abstract, as 1, 5, 12; or concrete, 
as 6 feet, 25 barrels. 



NOTATION AND NUMERATION 

13. Notation is the art of writing numbers. For purposes of calculation the 
Arabic notation, expressing numbers in figures, is used exclusively; but the Roman 
notation, a system of representing numbers by combinations of letters, b still used 
for numbering chapters, dates of imprint and inscriptions, dials, etc. 

14. Numeration is the art of reading or naming numbers. 

16. Arabic Notation expresses numbers by the following t«n characters: 1, one; 
2, two; 3, three; 4, four; 6, five; 6, six; 7, seven; 8, eight; 9, nine; 0, naught, cipher 
or zero. They are written as follows: 

/ 2 3 a S ^ 7 t f 

Any one of these ten characters or figures is called a di^t, and a whole number 
represented by any one of them, an integer. 

The number of units expressed by any one of these figures when Btanding alone ia shown by ita 
name; but when used in combiiiation with other figures the number of units expressed is indicated by 
its place, as shown in the table which follows. A figure occupying any one of these placet expresses as 
many times the number of units it names as is indicated by the name of the place it occupies, being in 
each case len timet at many as it would represent in the next place to the right. Thus, the figure 8, 
with one figure at the right of it — as in 80, 82, or 86 — represents 8 lent, because it occupies the second, 
or tens place; with two figures following to the right — as in 800, 305, or 837 — it represents 8 kundredt, 
because it occupies the third, or hundreds place, etc. The cipher, by itself, represents nothing, and 
is used merely to fill vacant plaees. 

16. NUMERATION TABLE 

■ 3 ■ 5 □ m 

I J I I i. ^s I I I I 
L iLlI fl-liaMiliili ii 1i IL, 

%i ni ^il i|i tu ^5B lU i|ii|£ -sii ^11 1 

■^S ■Sf'S ■§?= -S^S 1^3 ■S?^o -UT^ ■2-?3 -g-J-S 1?:= -g^l -gsS 
na Kf-sa kho Kt^^ KE-dB Sf-o-^HC Ke-H Kf» shS khh khd 
10,999,888,777,666,5 65,444,333.222,111,664,321 



KAUES 
PLACES 



PLACES 
ORDERS 



13th lltb lOtb 9tta 8tta 7th 6th 5th 4th 3d 
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17. Dictionaries of the English language do not contain the names for the periods 
ftbove DeciUumSy because they are so seldom used. It will be observed that, com- 
BMncing with Millions (in lieu of UniUians) as one, Billions two. Trillions three, etc., 
these names consist of the Latin numerals in order, with the termination -iUiana. 

NoTS. — The nameB of the higher periods, sometimefl used by mathematicians, are formed in the 
mtat way; but that such numbers are far beyond human comprehension may be readily shown by the 
following: If a hollow sphere of the size of the Earth (say, 8000 miles in diameter) were filled with 
wbeat the number of grains in the entire mass would be between thirteen and fourteen octiUunu, 
(aDowing 200 grains to the cubic inch). 

IS. It will also be observed that there is a difference of two between the number 
ezpreased by the root of the period-name and the number of the period itself — Octil- 
hoos (octo, eight) being the tenth period, for instance — just as there is a difference 
of two between the numbers indicated by the roots of September, October, November, 
December, and the numbers of these months in our year. The reason for this dis- 
crepancy in the case of the period-names is that they start with Millions, while with 
regard to the month-names mentioned it originates in the fact that the Roman year 
bcfao with March. 

19. SngUah Nnmenktion. The system of numeration shown in the Numera- 
tkm Table (Art. 16) is called the French and American s^'stem; it is used in nearly 
all countries, England being the most important exception. The English method 
is the same as far as Millions; beyond Millions the names arc as follows: 



NrXKEALS 


Amebicak and Fsuicu 
Namb 


English Name 


1.000,000,000 


Billions 


Thousand millions 


10»» 


Trillions 


Billions 


10»» 


Quadrillions 


Thousand billions 


10»« 


Quintillions 


Trillions 


10»» 


Sextillions 


Thousand trillions 


10»* 


Scptillions 


Quadrillions 


10«» 


Octillions 


Thousand quadrillions 


10»o 


Nonillions 


Quintillions 


10»» 


Dccillions 


Thousand quintilliojis 



20. In the French and American system, each succeeding period of three figures 
has a new name, so that each period-name indicates a number one thousand times 
as great as the name preceding. In the English system, the figures are grouped 
in periods of six figures each — Units, Tens, Hundreds, Thousands, Ten-thousands, 
Hundred-thousands — Millions, Ten-millions, Hundred-millions, Thousand-millions, 
Ten-thousand-millions, Hundred-thousand-millions — Billions, etc.. so that each 
period-name indicates a number one million times as great as the name preceding. 
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NOTATION AND NUMERATION 



21. Roman Notation. The Roman notation expresses numbers by means 
of seven capital letters, as follows: I, one; V, five; X, ten; L, fifty; C, one hundred; 
Dy five hundred; M, one thousand. 



ROMAK KOTATIOK TABLE 



Arabic 


Roman 


Arabic 


KOMAN ! 


Ababic 


Roman 


1 


I 


16 


XVI 


400 


CD 


2 


II 


17 


XVII 


500 


D 


3 


III 


18 


XVIII 


600 


DC 


4 


IV 


19 


XIX 


700 


DCC 


5 


V 


20 


XX 


800 


DCCC 


6 


VI 


30 


XXX 


900 


CM 

1 


7 


VII 


40 


XL 


1,000 


M 


8 


VIII 


50 


L 


1,300 


MCCC 

1 


9 


IX 


60 


LX 


1,400 


MCD 


10 


X 


70 


LXX 


1,500 


xMD 


11 


XI 


80 


LXXX 


1,600 


MDC 


12 


XII 


90 


XO 


1,800 


MDCCC 


13 


XIII 


100 


C 


1,900 


MCM 


14 


XIV 


200 


cc 


2,000 


MM 


15 


XV 


300 


ccc 


1,000,000 


M 



The principles by which the letters are combined to ex{>ress numbers, as illustrated in the fore- 
going table, are as follows: 

1. The letters I, X, C and M are written twice or three times in succession to indicate double or 
triple their values; as II, two, III, three; XX, twenty, XXX, thirty; CC, two hundred, CCC, three- 
hundred; MM, two thousand, MMM, three thousand; but they are not repeated more than three 
times, because there is a shorter way of representation by principle 2 The other letters are not 
repeated, because W=X, LL = C, and DD = M. 

2, When a letter of less value is placed before one of grecUer value, the combination represents 
the difference of their values, i. e., the greater minus the less; as, IV, four; IX, nine; XL, forty; XC, 
ninety; CD, four hundred; CM, nine hundred. A letter of less value placed between two of greater 
value is thus subtracted from their sum; as, XIV, fourteen; XIX, nineteen; CXL, one hundred forty ; 
CXC, one hundred ninety; MCM, nineteen hundred. 

5. When a letter of less value is placed after one of greater value, the combination represents the 
sum of their values; as, VI, six; XI, eleven; LV, fifty-five ;(()L, five hundred fifty. 

4. A line (dash, bar, or vinculum) placed over a letter or letters increases the value one thousand 
times; as, TV, four thousand; X, ten thousand; LXV, sixty-five thousand; MM, two million. 

Note. — On the dials of watches and clocks IIII is invariably to be seen in place of IV, the 
correct form. Custom has perpetuated the error. Also, the date of imprint, 1900, may be seen on 
some books represented by MDCCCC; but the correct form is MCM, by principle 2. 



ADDITION 

AddWon is the process of finding the 8um of two or more numbers. 

SS. The Sum or Ammint of several numbers is one number which contains as 
ly units as there are in all the numbers added. 

M. The Sign of Ad d i t ion is +, read plv^, and denotes that the numbers between 
wbieh it is placed are to be added. 

28. The Sign of Equality is =, read eqtuUs or equal to, and denotes that the 
numbers or quantities between which it is placed are equal. 

SB. The Princes of Addition are: 
/. Only like numbers can be added. 
f . Units of only the same order can be directly combined. 
S. The sum is a number of the same kind as the numbers added. 
4. The sum is the same in whatever order the numbers may be added, 

ST. To lind tiie som of two or more nmnbers. 

Example.— Add 328, 1459, 67 and 2904 

Write the first number, then place the others beneath it in such a manner 

3 2. iT ^hat the units figures shall be directly under units, tens under tens, hundreds under 

i i/ ^ €i hundreds, etc. — being careful to keep the colunms vertical and evenly spaced. 

. Beginning with the units (first column at the right) add 4+7+9+8, naming 

6 y result only at each step thus: ''Eleven, twenty — eight*' (28), which gives 2 tens 

t^ I) 1/ '^^ ^ units. (Do not say, ''Four and 7 are 11, and 9 are 20, and 8 are 28.**) 

y Write 8 under the units column and carry 2 to the tens column. Add the tens 

^ 7 ^ ^ colunm by combining the 2 (carried) with the 6, and the 5 with the 2, saying, 

' "Eight — fifteen/* which gives 5 tens, and 1 hundred to carry. Write 5 under the 

tena column, and carry 1 to the hundreds colunm. Add the hundreds column by combining the 1 

(earned) with the 9, and the 4 with the 3, saying, "Ten, seventeen*' — 1 thousand and 7 hundreds. 

Write 7 under the hundreds column and carry 1 to the thousands column, which is now read as 

"Four.** and the 4 written under it. Result, 4758 — the sum. 

Proof or ADornoN. — Add the colunms again, reversing the order of the operation; that is to 
agr, if the first adding has been from bottom of column to top, let the second be from top of column 
l» bolUXD, or rice rrrsa. 

88. Rule. — Write the numbers so that units of the same order stand in the same 
erimtm. 

Beginning with the units colump, add each column separaielyy and write the sum 
imeatk it, if less than ten. 

If the sum of any column is ten, or more than ten, set down only the right-hand 
under the column added, and add the remaining figure or figures to the next column, 
the entire sum of the last column. 
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12 ADDITION 

29. In addition there are but 45 possible combinations of two figures. The 
first step toward proficiency is the thorough mastery of these combinations, so that 
the sum of any two figures can be named instantly. 

30. The combinations of two figures, one above another, as they appear to 

1 9 
the eye in adding columns, present 81 different forms, from ^^ to g, as follows: 

12131415161718192232 
21314151617181912324 



4 


2 


5 


2 


5 


2 


3 


8 


3 


8 


3 


9 



26272829334,353637 
62728292343536373 



94454647484955657 
34546474849456575 



58596676869778798899 
85956768696787978989 



31. After practising until he is able to name the sum of any of these combina- 
tions at a glance, the student's next step is to learn to read at sight the sum of such 

combinations as the following: 

< 

3 s' . Uj ^^ ^^ 7r fy 1^ 37 i^^ 



s ?' &<f 7 r rf fr ^3 ^s s^ 7<r 

—^ ^ 7- 7- £ £L ^ £1 7_ 



32. After a thorough drill on the two-figure combinations the student should 
begin practise upon three-figure groups. The following are a few of the most prac- 
tical of the 728 possible combinations of three figures. It will be found profitable 
to prepare pages of similar combinations, and to practise upon them frequently 
until they are as familiar to the eye as the three-letter words one sees in books and 
papers. Two or more figures should not be regarded as separate characters, but 
as forming a word. 



ADDITION 13 

THKEE-nGUKE COMBINATIONS FOE **SIGHT EEADING" 

21325475244764265313 
434742116 5 3211322571 
46311424213135523226 











































3 


4 


2 


2 


2 


8 


3 


3 


7 


1 


5 


2 


6 


4 


1 


2 


3 


6 


3 


4 


2 


2 


7 


6 


5 


1 


7 


6 


2 


3 


4 


8 


2 


5 


2 


8 


2 


2 


4 


5 


6 


5 


2 


^ 


4 


2 


1 


2 


2 


7 


2 


1 


3 


2 


8 


2 


7 


4 


5 


3 


5 


3 


2 


7 


6 


8 


2 


4 


3 


2 


6 


8 


3 


4 


9 


4 


3 


6 


7 


8 


2 


2 


6 


2 


1 


1 


9 


6 


6 


7 


5 


2 


7 


3 


2 


2 


2 


4 


2 


2 


5 


7 


4 


3 


5 


3 


1 


2 


3 


3 


1 


2 


2 


5 


1 


7 


8 


3 


4 


3 


2 


6 


5 


2 


4 


2 


6 


4 


2 


7 


9 


1 


3 


6 


4 


3 


5 


8 


6 


7 


7 


3 


2 


8 


8 


9 


2 


3 


5 


4 


1 


8 


4 


6 


5 


7 


4 


4 


1 


5 


4 


4 


6 


3 


1 


^ 


5 


6 


6 


2 


3 


4 


6 


2 


^ 


3 


4 


1^ 


6 


1 


4 


2 


4 


7 


3 


6 


9 


2 


5 


7 


3 


5 


4 


9 


2 


8 


5 


4 


5 


3 


1 


3 


2 


2 


4 


3 


2 


4 


2 


3 


8 


3 


5 


4 


9 


2 


7 


3 


6 


3 


9 


9 


8 


J 


7 


5 


3 


8 


7 


4 


3 


6 


5 


1 


3 


4 


2 


7 


3 


8 



37589465798379584676 
89673797843945899557 
94958958579896737987 



t. Addition being the most important of all commercial calculations, thorough 
drill in its rapid performance should be given daily. The student will get much 
practid« in writing up accounts, but unless this is supplemented by daily practise for 
I, he will not become rapid and accurate. It is noticeable that, as a rule,- the 
rapid adders are the most accurate. All work for speed should be dictated, 
mod the time required for the operation should be limited or noted. In adding col- 
umns insist upon the student's naming only the results of combinations, omitting 
the uiuiece8Bar>' words "and are" or "and is.*' 

The examples on pages 14 and 15 are simply suggestive. While the time limit 
•od the nature of the example should be governed by the ability of students, >'et gram- 
aiar-ti<rhool students can, by diligent practise, in six months, add sums known as 
**sx-by-tens'' in from fifteen to thirty seconds. 
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ADDITION 



34. A convenient method for class-drill is to give tables, as shown below, of 
a prescribed number of columns and rows, suited to the ability of the students. 
Dictate the sums given below in pairs of two figures each, in the following manner, 
(taking number 1 as an example) : (1) Forty-five, sixty-one, sixty-two; (2) twenty-one, 
forty-nine and forty-five, etc. 



* J/^ i / ^ X 


* 7r6,S3i/- 


' g' s / 3 r 3 


2 / Vf ^o 


3 :i^/ 7 X 


3 / f 23 2. 


r i^3 ^2, 3 


^73 ^2. // 


7^33-7^ 


3 2 7 & i/ / 


2 / 2 r r 3 


^3 7 ^ / ^ 


7 S' XS 2. f 


^2 szs 7 


6 2 s:i r 6 


2 / r 2 / 2. 


s ^ a i, 42, 


2 S3 ^/ S 


3 '^ 3 r 3 6 


/ i^ 2iA / S' 


r 2 2 3^3 


S 3 23 / 2 


^ si/3 r / 


3 ////7^ 2 


J 7 s^ & 7 


2 3 8^ 7 2 <f 


236 f 2 7 


^ 2 6> 3 V^ 


r s 2s ^^ 


s i7-7 / rj. 


* ^ r J- ^ 3 3 


5 7 7 £, z/. r3 


' ^SSiA3^ 


J- 7 i/ 2 7 V 


^f / 7 ^ ^ a/ 


2 2 ^A / ^ 7 


r 23 s' f 7 


t 7 '^ S 6 f 


& lA ^ xy S" 


^ ff f 3 2 


s r i/ ^ 7 s 


27 ^ / 8^ 3 


7 2^^ J-/ 


V / s f 3 V 


r f 3 ^ s / 


2 <rf 2. <^ 7 


2^7/^7 


72 ^ 3 3 <7 


S 'i/ 7 f ^ 3 


i s & 3 3 f 


// sT f & ^ S" 


f r ^ 2 3 / 


z' f r / f ^ 


^j^i/7 tf 3 


3-3- rs r ^ 


S ^ S3 ^ 7 


7 / s 2 2 s 


f ^ Z/ 3 £fS 


^ ^ ^ 7^J^ 


6 7 r ^ r^ 



Note. — ^Addition may also be proved by ** cajsting out the 9*s " in^ach line, writing the remainder, 
or "excess figure," to the right. By adding these several remainders and casting out the 9's, or by 
carrying the remainder from each line into the next line and continuing back and forth to the last 
line, an excess figure is obtained which should agree with that obtained by casting the 9's out of the 
sum of the addition. If they do not agree, there is an error in the work. See example 5, page 15. 

The excess figure by ll's may be obtained by subtracting the sum of the figures of the even 
places (2d, 4th, 6th, etc.) beginning at units, from the sum of the figures of the odd places (1st, 3d, 
5th, etc.), increasing the latter by 11 or a multiple of 11, if necessary. 
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36. Tildet d "ei|^ by fifteen," as shown below, may be given to more ad- 
▼anoed students in the same manner as the ''six by ten/' having the time limit of 
ninety seconds or less, depending on the accuracy and skill of students in handling 
figures. Teachers should prepare many similar examples for daily drill. 



57836489 


91445827 


68563394 


26497764 


37195183 ri 


23377836 


79213152 


57427435 


88239176 


98446712 


5 


774926^ 


38768699 


82389724 


53668795 


26582358 


3 


50344193 


47547362 


48993286 


62275*46 


71323494 


6 


»1563324 


53974829 


72465137 


25784159 


84951873 





28959271 


29438196 


28926784 


43852971 


65267962 


7 


35425723 


74884675 


54799321 


36616389 


64269762 


6 


58517261 


89366339 


98523173 


22458165 


71951831 
844671251 


8 


83649177 


44277686 


55858487 


68665653 


1 


62785921 


79939831 


96439565 


29926997 


65823589 


1 


49269482 


38243299 


24944828 


71814554 


13234947 


6 


34412847 


54714523 


32382649 


82992241 


49518736 


7 


56339768 


53666987 


73935986 


76647862 


52679624 


6 


92678429 


85439665 


44793198 


21252791 


63742615 


7 


83764791 


44762786 


57885837 


36528939 


97643284 
947099095 


7 






7 



more tluta one column in one operation. 

Process 

24+50= 74+1= 75 

75+20= 95+5 = 100 
100+10=110+3 = 113 
113+30=143+2=145 



This method proceeds by adding the tens and then the units. 




3^2 
/ -2 / 
Z3 ^ 
3 7 2. 



Process 



372+200+30+4+ 100+20+ 1 +300+40+2 = 10()9 



/ O ^ ^ 

The student should be encouraged to use above methods. They give variation 
of method and train to quickness in mental extension. 

37. A common practise among bookkeepers and l^ankers, especially when fre- 
quent interruptions occur, is to indicate at the right the sum (including carr>'iiig 
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figure) of each column, the result being the addition of the last column and the last 
figure or cipher of each preceding sum in regular order. By the civil service method, 
the sums of the columns are set to the right in manner indicated and re-added. 



Bookkeepeb's Method 



Civil Service Method 



X3 7 ^ r 7 

7 U 1 / & 7 

2 3 ^ r a s 
a 2 7 i> r 7 

3 7 g' S <? 2 

2 a r f s / 



3 


3 o 


4^/ 


3 r 


3 S 


3 I 


3 f 


3 6> 


1 r 


2 S 


2 V 
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CROSS ADDITION AND TABULAR WORK 

38. The ability to add numbers horizontally, quickly and accurately, is almost 
as valuable as the ability to add vertically. Frequent drills should be given, and 
care should be taken to add only figures of the same order. 

WRITTEN PROBLEMS 

39. i.'Find the total number of yards in ten pieces containing the following 
numbers of yards: 25, 42, 37, 29, 35, 51, 47, 39, 31, 43. 



2, 



Cash Sales 



Monday ' 


Tuesday 


Wednesday 


Thursday i Friday 


Saturday 


Total 


S123.45 


$272.68 


$89.07 


$431.22 $345.16 


$650.05 





5. 



Coal Shipments — Pounds 





Egg 


Stove 


Pea 


Buckwheat 
27040 


Totals 


Monday 


327050 


472150 


72140 




Tuesday 


438160 


384060 


48120 


38160 




Wednesday 


358100 


538010 


38100 


35100 




Thursday 


376080 


368070 


68170 


36080 




Friday 


420120 


240180 


40080 


18040 




Saturday 


110060 


125100 


25010 


10020 




Totals 








1 



Total pounds of each kind shipped during week? Stove? Pea? Buckwheat? 
Total coal shipped each day? Total of all kinds for the week? 
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4* Sums disbursed from Peabody Fund, 1876-1880, inclusive. 



1 

1 


1876 
$17800 


1877 


1878 


1879 


1880 , T 
$ 6800 ' 


'otaiB 


\trginia 


$18260 


$15350 


$9850 




North Carolina 


8050 


4900 


4500 


6700 


3050 




South Carolina i 


4150 


4300 


3600 


4250 


2700 ' 




Georgia 


3700 


4000 


6000 


6500 


5800 

1 






10100 


15850 


14600 


12000 


10900 

; 




Totals 






1 





5. Five salesmen made the following returns of sales during a week: On Monday 
—No. 1, $307.50; No. 2, $416.70; No. 3, $178.25; No. 4, $281.05; No. 5, $198.67. 
On Tuesday— No. 1, $209.10; No. 2, $258.40; No. 3, $227.72; No. 4, $203.50; No. 5, 
$268.80. On Wednesday— No. 1, $201.48; No. 2, $165.10; No. 3, $245; No. 4, 
$176.50; No. 5, $198.79. On Thursday— No. 1, $146.60; No. 2, $160.36; No. 3, 
$236.45; No. 4, $245.15; No. 5, $351.70. On Friday— No. 1, $185.50; No. 2, $240.30; 
No. 3, $149.30; No. 4, $194.82; No. 5, $282.70. On Saturday— No. 1, $301.70; 
No. 2, $337.40; No. 3, $341.80; No. 4, $380.78; No. 5, $417.80. Arrange in tabular 
form and answer the following questions: Upon what day was the greatest amount 
of sales made? Which salesman sold the greatest amount of goods? What was 
the total amount of sales for the week? 

6. The following are the daily receipts of the treasurer of a borough for four- 
consecutive weeks: 



Weeka 


Monday 


Tuesday 


Wednmday 


Thursday 


Friday 


Saturday Totals 

i 


Fl»t 


486 24' 


360 50 


48 21 


516 18, 


233 40 


108 96 




Second 


132 25 


897 56 


437 52 


213 78 


478 09 


980 43 




Thiid 


731 64 


930 48 


376 83 


481 63 


704 45 


173 26 




Fourth 


897 26; 


270 45 


103 48 


862 24 


238 27 


527 28 




Fifth 


188 25 


390 31 


976 82 


932 21 


752 34' 


438 21 




Sixth 


297 11 


434 56 


542 26 


276 43 


177 30 


222 43 




Seventh 


729 55 


721 14 


297 31 


274 90' 


249 32' 


576 87 




f%bth 


253 54 


490 78 


864 44 


831 82' 


757 42 


543 85 




Ninth 


238 801 


809,66 


198 23 


582 64 


523 45 


350 67 




Tenth 


487 56 


789 40 


169 45 


346 24 


434 56 


456 78 




Eleventh 


913 27 


841 54 


786 32 


123,45. 


876 43 


784 27 




Tvelftb 


1963 29. 


1187 95 


864 21 


487 91 ' 


798 63 


1428 95 




Thirteenth 


1048 63 


968 42 


1298 74 


689 40 


1698 75 


1078 64 




Fourteenth 


857 93 

1 

4 


1236 97 

1 


1187 42 

1 


1693 75 

1 


1574 83 


1870 74 

1 




Totals 


1 





Find the total receipts for each day; total receipts for each week; total receipts 
for the fourteen weeks. 



SUBTRACTION 

40. Subtraction is the process of finding the difference between two numbers. 

41. The Difference between two numbers is a number which, added to the 
less, will make it equal to the greater. 

42. The Subtrahend is the number to be subtracted. 

43. The Minuend is the number from which the subtrahend is taken. . 

44. The Sign of Subtraction is —, read minus j and denotes that the number 
following it is to be taken from the number preceding it. 

45. The Principles of Subtraction are: 

1. Only like numbers can be subtracted, 

2. Units of the same order only can be directly subtracted. 

3. The difference is a number of the same kind as the minuend and subtrahend. 
4- If the minuend and subtrahend be equally increased or diminished, the differ-- 

ence remains the same, 

46. To find the difference between two numbers. 

Examples.— (I) Subtract 476 from 847; (2) from 10000 take 1346 

p, y After writing the subtrahend under the minuend so 

° ^ / that units are under units, tens under tens, etc., we begin / O O 
^ y /a with units and say, ''Six from seven leaves one," and write / 3 ^ & 

/s 1 under the units column. In the tens column we cannot f> • jt j/ 

/ ^ take 7 from 4, so we borrow 1 (hundred) from the 8, which 
equals 10 tens, and add it to the 4 and say, "Seven from fourteen leaves seven," and write 7 under the 
tens. Having decreased 8 by borrowing from it, we now say, "Four from seven leaves three," and 
write 3 under the hundreds, which gives for a result, 371 — the difference. 

Note. — Another method of subtracting which has its advantages in such cases as Example 2 is 
as follows: Instead of borrowing 1 from the highest order and regarding it as a succession of 9*8 in 
each of the other orders excepting the units, where it must be considered as 10, the operation is per- 
formed by saying, "Six from ten leaves four; five from ten leaves five; four from ten leaves six; two 
from ten leaves eight" — increasing the subtrahend figure by 1 at each step after the first, and i^^gard- 
ing the minuend each time as 10. 

Note. — Proof of Subtraction : The difference added to the subtrahend will equal the minu- 
end, or by casting out 9's, the difference between the excess figure of minuend and excess figure of 
subtrahend (adding 9 to excess figure of minuend, if the smaller) will equal excess figure of remainder. 

47. Rule. — Wriie the subtrahend under the minuend so that units of the same 
order stand in the same column. 

Beginning with the units, subtract each figure from the one above it, writing the 
difference under the figure subtracted. 

If any figure in the minuend is less than the figure to be subtracted, increase it by 
TEN, by taking 1 from the next order above, then subtract. 
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SUBTRACTION 19 

48. The following exercises are merely suggestive. When a figure in the minuend 
is the smaller, borrow a unit from the next higher order which is equal to ten of the 
lower order. Add ten and then subtract. 

In oral drills, avoid such expressions as "from'* and "leaves." Name resultit 
onlv. 

m 

MENTAL EXERCISE 



7 


9 


8 


6 


5 


7 8 


6 


9 7 


7 


8 


6 8 


9 


3 


4 


5 


2 


3 


4 2 


4 


3 5 


2 


3 


3 6 


6 


27 


36 




45 


18 


19 


37 


39 


35 


28 


38 


48 


12 


14 




13 


13 


12 


n 


15 


14 


17 


18 


23 


49 


56 




45 


48 


54 


47 


65 


44 


36 


37 


67 


33 


32 




21 


27 


30 


35 


43 


23 


23 


22 


25 


57 


76 




84 


96 


79 


84 


59 


46 


86 


75 


66 


23 


32 




31 


43 


67 


52 


24 


21 


53 


21 


22 


43 


32 




34 


37 


51 


34 


41 


36 


50 


42 


35 


19 


25 




18 


19 


16 


15 


19 


17 


21 


27 


19 


46 


53 




49 


40 


52 


34 


47 


64 


45 


52 


32 


18 


26 




23 


22 


23 


25 


19 


27 


28 


23 


19 



ORAL EXERCISE 

49. / . From 28 take 17. From 63 take 36. From 52 take 25. From 35 take 19. 

S. 5 from 9 leaves what? 3 from 8? 15 from 35? 37 from 73? 18 from 56? 
34 from 43? 

5.28-19=? 34-23 = ? '37-28=? 75-59 = ? 37-18 = ? 

4. yn^t is the difference between 34 and 57? 48 and 29? 85 and 57? 91 and 
19? 57 and 75? 49 and 94? 

5. What is the difference between $17 and $65? S83 and $29? $67 and $83? 
$.53 and $.27? $.67 and $1? $.75 and $2? 

€. Two boys had respectively $1.10 and $.85; if each spends $.35, how much 
monev will thev have left? 

7. A lK>y had 73 cents and his father gave him a half dollar; if he spends 48 
centi^. how much has he remaining? 
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8, Two newsboys together bought newspapers to the value of 75 cents; one 
sold 55 cents worth, the other 65 cents worth. What did they gain? 

9. A man has two fields, one of 32 acres, the other of 57 acres; he puts 48 acres 
in wheat and the rest in com; how many acres in com? 

10. A man sold two horses for $135 and SI 10, respectively; what did he gain or 
lose, if he had paid $250 for the pair? 

11. What is the value of 13+15-9? Of 23+33-17? Of 83-50+23? Of 
24+48-13? Of 55-16-7+6? 

12. Add 46 to 33 and take away 27. Take away 29 from 77 and add 15. 

IS. Add 7, 9, 8, 6 and 5 and from the result take the sum of 6, 4 and 7. 

14' I sell a piano for $225, and receive cash $165 and a note to balance account. 
What is the face of the note? 

15. A merchant buys a bill of merchandise for $383, giving a note for $175 
and cash for balance. How much cash does he pay? 



CASHIERS' CALCULATIONS 

60. 1. A salesman handed in a sales check for $3.73 and a $5 bill. Hand him 

the change. Ans. — 2 pennies, a quarter and a dollar. 

2. Required the change, in the fewest denominations, for a sale of $4.19 to be 

taken out of a $5 bill. Ans. — 1 penny, 1 nickel, 1 quarter, 1 half. 

S. Amount of sale Money tendered 

$ 3.19 $10 bill 

.75 5 biU 

3.79 20 bill 

.18 2 bill 

1.17 1 bill and $i silver 

15.68 Two 10 bills 

4.49 10 bill 

3.33 5 bill 

8.90 5 bill and two $2 bills 

.65 2 bill 

14.91 20 bill 

1.93 5 bill 

1.67 1 bill and $§ and $\ silver 

13.23 10 bill and $5 bill 

3.09 2 bill and $1 and Si silver 

11.21 50 bill 

83.37 100 bill 

68.12 Four 20 bills 

16.71 10 bill and $5 bill and $2 bill 



SUBTRACTION 21 

4* A salesman's check shows items 35 cents, 70 cents and 18 cents; a $20 bill 
is tendered. What change is handed back? 

6. Salesman's items Money tendered 
$.50, .20, .18 $2 bill 

.39, .15, .25, .10 5 biU 

.75, .20, .30 10 bill 

.36, .13, 1.20 2 bill 

.87, .33, .37 20 biU 

WRITTEN PROBLEMS 

8L To balaoee aeoomite. 
Example. — Find the balance of 

Dr. Cr. 

/ 2 3 7.7^ / ^/O O .0 (7 

r / 2. O ^ ^00.00 

^3. ^7 y O . O 

/ .^ .^ l/.^- Balan ce. 7. 2 ^? , a ^L 

// 3 f,f Z / / 3 f. ^7 Z 

02. Rule. — Find the sum of the larger side, set the total beneath: add the columns 
ef the other side, setting down in the place for the balance the figure necessary to make 
the required figure in the total: verify by adding and totaling aU the items of the smaller 
side, 

63. /. Find the balance of 

Debits $243.75 $18.94 $309.90 $475.60 

Credits $385.20 10.50 930.27 50.40 

Note. — Arrange amoiinte in columns and find balance as in model. 

f. The debit items of a trial balance are $644.50, $454.70, $27, $44.80, $104; 
aiKl the credit items, excepting capital account, are $212.50, $62.50. What b the 
amount of capital? 

5. Cash items received during a day were $1000, $28.50, $63, $75; and the 
cash items paid out were $300, $50, $100, $72. What is the balance on hand? 

4. The amount of bills receivable received during a month were $400, $100, 
$200, $150, and the amount paid on them was $150. How much remains unpaid? 

5. Merchandise items bought in a month were respectively: $2440, $74.50, 
and $901.25. Sales made: $286.25, $400, $116.25, $314, $441.50, $572, $240, $309, 
$227.50, and $755.25. If all the merchandise was sold, what amount of gain or loss 
does the balance show? 

6. The debit items of a loss and gain account are as follows: $250, $225, $153.60, 
$150, $254.76, $398.83, $12, $8.17, $71.27, $17.50. The credit items are $14.53, $150. 
$310. What is the balance of the account, and does it show a gain or a loss? 
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7. During the month of March a merchant allowed discounts to his customers 
as follows: S2.20, $5, SI. 25, SI .53, SI. 83, S14.58. He was allowed discounts by 
others SI. 75, S25.39, S4.20, S9.58. Does his discount account show a gain or loss, 
and how much? 

8. A merchant deposited in bank during a month S8692.60, SI 1833.93, S7933.93, 
and checked out S1600, S2800, S2670.60, S5870.60, S6792.60. What is his balance in 
bank? 

9. A farmer made an inventory of his effects and found that he had land worth 
$12600, buildings worth S3450, live stock worth S2365, wheat $218.75, farming imple- 
ments $680, household furniture $1475, J. Wright's note $300. He owed a mortgage 
of $6000, notes held by others $1575, and outstanding accounts $2367.80. What was 
his net worth? 

10. A business has cash on hand $11780, notes on hand $650. It owes $3475. 
What is the net worth of the business? 

11. A business man makes the following bank deposits: $1578.25, $614, $342.50, 
$595.69, $734, $110.10; and draws the following checks: $224.73, $219.20, $163.57, 
$163.75, $591.32, $176.67. What is his balance in bank? 

12. Cash balance on hand, $9462.50; receipts for the day, $14165.75; cash paid 
out, $18328.62. Find cash balance at close of day. 

13. To the merchandise credits, $17342.33, add the value of inventory, $4555.70, 
and take away the merchandise debits, $21876.66. What was gained? 

14. Jones's account shows sundry debits as follows: $345.50, $427.15, $87.93, 
$1503.34, and the following credits: $250, $300.50, $475, $290.90, $75, $100, $175, 
$120.25. What is the balance of his account? 

15. The gross weight of a car and its contents is 82525 pounds; if the car weighs 
38500 pounds, what is the weight of the contents? 

16. The resources of a business are: Cash $2351.23, Merchandise $5781.16, 
Real Estate $8200, Bills Receivable $1250, Personal Accounts due $1462.50. The 
liabilities are: Bills Payable $2550, Personal Accounts owing $714.69. The capital 
is the excess of the resources above the liabilities. What is its amount? 

17. An erroneous trial balance is as follows: 



T. W. Baylor 
Cash 

Real Estate 
Merchandise 
Expense 
Bank Stock 
R. R. Stock 
Interest 
Conmiission 
Personal Accounts 
Personal Accounts 
How much is it out? 



Dr. 


Cr. 


$11600.00 


$15000.00 


60000.00 


55000.00 


4000.00 


5000.00 


21000.00 


27500.00 


4500.50 




800.00 


1050.50 


1000.00 




350.75 


100.75 




95.00 


13910.00 






2499.00 
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18. Check Stub. Add deposits. Subtract checks drawn. 

Balance $1500.00 

Deposits 465.50 

Drawings 332.25 



Balance 
Deposits 825.10 

Drawings 342.90 

Balance 

Deposits 119.62 

Drawings 485.00 

Balance 

Deposits 526.30 

Drawings 310.80 

Balance 
Deposits 48.60 

Drawings 12 00.00 

Balance 

19. Arrange items and perform operation as in problem No. 18. 

William Bray had, on Monday, a bank balance of $685.61; he deposited $412.80 
mnd drew checks for $122.59, $145.80, and $157.10. On Tuesday he drew checks 
for $158.99, $100.67, $149.27, and $120. What is the balance to his credit on Tuesday 
night? 

iO. John Cake had, on Monday, a bank balance of $22.60 and deposited $768.25. 
On Tuesday he drew checks for $156.28, $191.75, $156.28, and $201. What is the 
balance to his credit on Tuesday night? 



MULTIPLICATION 

64. Multiplication is the process of finding the product of two numbers. 

. B5. The Product of two numbers is the sum obtained by adding one of the num- 
bers to itself as many times as there are units in the other number. 

66. The Multiplicand is the number to be multiplied. 

67. The Multiplier is the number which shows how many times the multipli- 
cand is to be repeated. 

68. The Sign of Multiplication is X, read multiplied by, and denotes that the 
number preceding it is to be multiplied by the number following it. 



69. The Princqdes of Multiplication are: 

1. The product is a number of the same kind cw the mvUiplicand. 

2. The multiplier is an abstract number, because it denotes the number of times 
the mvUiplicand is repealed to prodvx:e the product, 

S. The product of two abstract numbers is the same, whichever is made the multi- 
plier, 

4' If the multiplier be separated into parts, and the multiplicand be multiplied 
by each part separately, the sum of the partial products will be the entire product; 
(W, fifteen times a number is equal to ten times the number plus five times the number. 

60. To find the product of two numbers. 

ExABiPLE.— Multiply 436 by 287 

Write the multiplier beneath the multiplicand, and draw a line. 
Seven times 6 units are 42 units — write 2 directly under the 7 (so that it 
will be in units colunm) and carry 4 tens. Seven times three tens are 21 
tens (4 tens carried) are 25 tens — write 5 in the tens column and carry 2 
hundreds. Seven times 4 hundreds (2 hundreds carried) are 30 hundreds — 
write 30. 

Eight times 6 are 48 — write 8 under the tens figure (5) of the first 
partial product, and carry 4. Eight times 3 (4 carried) are 28 hundreds 
/ 2^ ^ / ^ X — write 8 under hundreds colunm, and carry 2. Eight times 4 (2 carried) 

are 34 — write 34. 

Two tim^ 6 are 12 — write 2 under hundreds column, and carr>' 1. Two times 3 (1 carried) are 
7 — write 7 under thousands column. Two times 4 are 8 — write 8 under ten-thousands column. 
Draw a line and add the three partial products , which gives 125132, or 287 times 436. 

61. Rule. — Write the multiplier under the multiplicand, so that units of the same 
order shall stand in the same column. 

Beginning with the units, multiply the multiplicand by each figure of the multi- 
plier, separately, writing the first figure of each partial product under that figure of the 
muUiplier which produced it. 

Add the partial products, 

24 



^3 & 


5. -f 7 


3 S 2. 


3 ^ r r 


fr 7 ^ 



IfUIAIPUCATION 



25 



a. Td prove oocreetaMi of Teratt. 
Examples.— (1) 327X632; (2) 626X437 

3 2. 7 —J 



/ f <g 4 



^ J- AC 

f r / 



2 O C i> C i/ — <^ 









cT-? 


6 








-/.? 


7 






3 


i r 


S. 




/ 


S 


7 f 




2 


/ 


c 


U - 
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S€yT%, — Multiply the multiplier by the multiplicand; if the same result is obtained, it is 
afaiMMt mire to be correct. 

A shorter method is to cast out the 9'8 of the multiplicand and multiplier and multiply the 
exccst figures together. If correct, the excess figures of the two products will agree. (Also see 
Fiamf^ 1, page 79.) 

6S. The multiplication of any two numbers, however large, is but a succes- 
sion of multiplications of a single figure by a single figure. Any multiplication what- 
ever may be performed by the student who has mastered the following table, which 
contains all the products of any two of the figures 2, 3, 4, 5, 6, 7, 8, 9: 



MULTVUCATION TABLE 



2X2-4 


3X3-9 


4 X 4 - 16 


5 X5 - 25 


2X3-6 


3 X 4 - 12 


4 X 5 = 20 


5 X 6 = 30 


2X4-8 


3 X 5 = 15 


4 X 6 - 24 


5 X 7 - 35 


2 X 5 - 10 


3 X 6 - 18 


4 X 7 - 28 


5 X8 - 40 


2 X 6 - 12 


3 X 7 - 21 
3 X8 - 24 
3 X9 - 27 


4 X 8 - 32 
4 X 9 - 36 


5 X 9 - 45 


2 X 7 - 14 


6 X 6 - 36 


2 X 8 - 16 


7 X 7 = 49 
7 X 8 = 56 
7 X 9 - 63 


6 X 7 - 42 


2 X 9 - 18 


8 X8 - 64 
8 X 9 - 72 


6 X 8 - 48 


9 X 9 - 81 


6 X9 = 54 



84. While the foregoing table is all that is absolutely necessary, the student, 
in onler to become a rapid calculator, should, from time to time, increase his store 
of memorised products by careful study and drill upon the following extended tables, 
until he can name instantly the product of any two numbers up to 25 times 25. Thb 
will enable him to perform with great rapidity many commercial calculations, especially 
ID making extensions on invoices, etc. 



26 



MULTIPLICATION 



MoltlpUcation Table Extended to IS X U 



66. 



1 


2 


3 


4 


5 
10 
15 


6 


7 


8 
16 


9 
18 
27 
36 


10. 
20 
30 


11 


12 


2 

1 


4 


6 


8 


12 


14 


22 
33 


24 
36 


3 


6 


9 


12 


18 
24 


21 


24 


4 


8 


12 


16 


20 


28 
35 


32 
40 
48 
56 
64 


40 
50 
60 


44 
55 


48 
60 


5 


10 


15 


20 

24 


26 


30 


45 
54 
63 


6 

7 


12 


18 


30 
35 
40 


36 


42 


66 

77 


72 
84 
96 
108 


14 
16 
18 
20 


21 


28 


42 


49 


70 
80 


8 


24 
27 
30 
33 


32 


48 


56 


72 


88 
99 
110 
121 


9 


36 


45 
50 


54 


63 


72 
80 


81 

90 
99 


90 


10 


40 


60 


70 


100 

no 

120 


120 
132 
144 


11 
12 


22 


44 


55 


66 

72 


77 


88 


24 


36 


48 


60 


84 


96 


108 


132 



Note. — The numbers in bold-faced type — products of two equal factors, or a number multi- 
plied by itself — are called sq^mres; as, 16 is the square of 4. 



ORAL MVLTIPUCATION DRILL 

66. A very useful drill to enable the student to master readily the extended 
tables is as follows: Name all the products of one factor in regular order from the 
lowest to the highest, by mentally adding at each step, as in addition, and then repeat 
them again from highest to lowest, mentally subtracting at each step, as in subtraction. 

It is, of course, necessary to name the factors as well as the products — otherwise 
it would be merely an addition and subtraction drill. "Twice 13 are 26, three times 
13 are 39, four times 13 are 52, five times 13 are 65, six times 13 are 78," etc., to 
"twenty-five times 13 are 325." Then reverse — "Twenty-four times 13 are 312, 
twenty-three times 13 are 299," etc. 



MULTIPLICATION 
MnlUpUcsllon Table Kst«iid«d to Mxtt 



1 3.3 


4 


= ;. 


7 


8 





10 


n 


12 


13 


14 1 IS 


16 17 18 1 19 20 j 


U 36 1 30 52 65 78 


01 


' 1 1 I 1 ' 1 ' 1 
104 U?! t30| 143:15g|109 182 105 208 221 234 247 260 


11 2S , 43 56 70 U 


OS 


112 120 , 140 164 1 168 1 182 1 Ue j 210 234 j 238 252 | 260 ' 200 


U 30 «5 I 00 75 90 

III 


105,120 


13.; 1 ISO 106 ! 180 1 105 


210 336:240 255 270 1 383 30O 


M 32 48 1 G4 


"r 


112 


.^s 


144 1 160 


176 102 i 208 


224,3*0 


1 1 i 1 
366 372:288 304 320 


17 M M 


68 


85 1 102 


no 


138 


153 


170 


187 204 221 

1 


238,265 


273 360 306 1333 340 


18 36 54 


" 


00 108 


120 


144 


m 


ISO 


198 ; 216 ' 234 


252 370 


288|306 SU|342 360 


IV 38 57 


76 


05 114 


133 


152 


171 


igo 


200 


228 


247 


260,285 


304 1 323 342 361 380 


20 40 ao 


80 


100 120 


140 


IBO 


180 


am 


220 


240 


260 


2S0 300 


320 340 360 380 400 



Haltlpllcfttlon TaMe btended tA UxU 



12 3 4 


5 6,7 


8 |« 10 


n'l2ll3'l4 15 


16 ' 17 18 19 20 '31 22 23 24 25 


21 42 63 81 


tOG 126 147 


168|18e310 


231i252 273 294 315 


336 357 378 399 420 441 462 483 SOl'sBS 


22 «4 60|SS 
33 46 a»|93 


I10132'l54 
U5|13s|l6I 


mjl98|220 
184|207|230 


242264 280308 330 

253276 299 322|345 


30»'391 414 4371460 483|50e'6S95S2|57S 


3* 48 72]o6 120l44!l68'l92216'34O2&4288l3123363eft'3844Os'432456W5Oi'528|.M2B76600' 


S SO 7i 100 125 1501175 


200 225250 


275|300 325 350 375 


400 425 450 475 500 525 650'575 600;838 



OEAL BXBBCI8B 

68> Ex. — If ft train runs 15 miles an hour, how far will it run in 8 hours? 
Ans. — It will run 8 times 15 mites, which is 120 miles. 

/. VhaA will 15 roses coet at 5 cents each? 

2. At 9 cents a yard, what will 18 yards of ribbon cost? 

S. A cleric earns S14 a week; bow much will he earn in 9 weeks? 

4. A steamer goes 14 miles an hour; how many miles will it go in 11 hours? 

5. WiM, will be the cost of 6 oranges at 5 cents each, and 12 lemons at 3 cents 
mAf 

e. What is the value of 7 cows at $25 each? 

7. What will be the cost of 7 yarda muslin at 12 cents a yard, 3 spools thread 
at 2 ceata each, and ft paper of needles 5 cents? 
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inn/nPLicATiON 



8. If three men can do a piece of work in 14 days, how long would it requir 
one man to do it? 

9. B having 35 sheep sold 18 of them and then bought 3 times as many as h 
had left; how many did he then have? 

10, An engine travels 30 miles an hour and a trolley car 22 miles an hour; ho\ 
much farther will the engine travel in 8 hours than the trolley car? 



SALESMEIC'S AND CASHIERS' CALCULATIONS 

69. Required the amount of change in the fewest denominations for each of th 
following sales: 



Items of Sale 






Money Tendebed 


/, 6 lbs. Coffee 


@ 


$.28 




$2 bill 


2. 3 " Tea 




.60 




Two silver dollars 


S. 25 " Sugar 




.05 




$1 bill and $} silver 


4. 24 cann Com 




.06 




5 bill 


5. 6 doz. Oranges 




.30 




2 bill 


6. 12 cans Tomatdes 


I " 


.08 




2biU 


7. 5 lbs. Tea 




.75 




10 bill 


«. 11 " Beef 




.12 




5biU 


9. 6 " Butter 




.27 




2biU 


10. 8 " Prunes 




.14 




5 bill 


11. 10 " Soap 




.07 




2bm 


12. 5 " Starch 




.08 




Ibill 


IS. 6 " Rice 




.07 




J silver 


14. 3 yds. Silk 




.65 




5 bill 


16. 12 " Ribbon 




.15 




5biU 


16. 12 spoob Cotton 




.03 




2 bill 


17. 12 yds. Chintz 




.18 




5 bill 


18. 25 " Muslin 




.08 




10 bill 


19. 6 pairs Hose 




.25 




5biU 


20. 12 yds. Flannel 




.18 




2 bill and $1 silver 




WRITTEN 


EXERCISE 


70. 1. Multiply $475.25 by 25 




11. 


Multiply 28317 by 472 


2. Multiply 28375 by 153 




12. 


Multiply 6452 by 324 


5. Multiply 62137 by 328 




IS. 


Multiply 28375 by 756 


4. Multiply 1756 by 488 




14. 


Multiply 25293 by 4938 


5. Multiply 3991 by 998 




15. 


Multiply 311035 by 426 


6. Multiply $486.65 by 117 




16. 


Multiply 16387 by 729 


7. Multiply 3937 by 4256 




17. 


Multiply $442.37 by 674 


8. Multiply 5236 by 973 




18. 


Multiply 5029 by 943 


9. Multiply 215042 by 9364 




19. 


Multiply $316.75 by 749 


10. Multiply 231 by 9997 




20. 


Multiply 91442 by 3664 
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SnCIAL EULBS AND SHOET METHODS 

7L To multiplj by 10, 100, 1000, etc. 

72. Rule. — At the right of the multiplicand place as many ciphers as are found 
in the multiplier. 

TS. To find fho piodiiet of two numbers when either or both end in ciphers. 






Example.— Multiply 2590 by 38000 

74. Rule. — Find the product of the significant 5^7^ 
figures of the two factors, and to the right annex as many ^ 

ciphers as are found at the right of bott. — 7 7 7 




OOP 



^r//2. 

KoTK. — ^The judgment of the teacher must be exercised as to the introduction of short rules. 
Sooae may be used to advantage with beginning grades; others with more advanced students. 

7S. To mnltiidy by 25. 

U) 3 / U / £, O O Example.— Multiply 31416 by 25 

^ ^ — — "Z By annexing two ciphers the number is multiplied by 100, 

/ o O ^ O O or 4 times the value of 25. 

78. Rule. — MuUiply by 100 {by annexing 2 ciphers) and divide by 4- 

EXEECISE 

77. /. Multiply 3048 by 25 6. Multiply 92903 by 25 
*. Multiply 9144 by 26 7. Multiply 8361 by 26 
S. Multiply 5029 by 25 8. Multif)ly 25293 by 25 

4. Multiply 16093 by 25 9. Multiply 4047 by 25 

5. Multiply 6452 by 26 10. Multiply 16387 by 26 

78. To mnll^dj by 260, 12S, etc., b but an extension of the above rule. 

Multiply by 1000 {by annexing three ciphers) and divide by 4 and 8 respectively, 
1000 being 4 times the value of 250, or 8 times the value of 125. Use Exercise 77 
for drm. 

79. To mnlliply by a nnmber a UtOe less or more than 100, 1000, etc. 
.—Multiply 3937 by 998. 



3 f 3 y a a o 

7^7^ (3937X2) Subtract 

3 ^ Z f / X ^ 



80l Rule. — Annex to the muUiplicand 2 ciphers if the multiplier is 99 or 101; 
S ciphers if 999 or 1001, etc. To this result add the multiplicand when the multiplier 
is 1 martf or svhtrad when the multiplier is 1 less; if 2 more, add twice the multiplicand; 
if t letf , eubtrad twice the muUiplicand, etc. 



30 MULTIPLICATION 

WRITTEN EXERCISE 

81. 1. Multiply $1875.24 by 97 6, Multiply $120.92 by 9997 
2. Multiply $234.70 by 99 7. Multiply $316.75 by 96 
S. Multiply $558.96 by 998 8, Multiply $242.71 by 999 

4. Multiply $437.10 by 95 9, Multiply $716.32 by 94 

5. Multiply $442.37 by 997 10, Multiply $176.19 by 9999 

82. To multiply when one part of the multiplier is a factor of the other part. 

Examples.— (/) Multiply $325.50 by 357; {2) 7854 by 428 

/ 3 IS.S (P ' 7 ^ ^^ 



1 :l y g" dT O Product by 7 3 / ^ / i:> Product by 4 

/ / 3 ^ 2.sr O " "5X7 Z / ^ ^ / Z - "7X4 

/ / / ^ 2, 3.S (P 3 3^/^/2 

83. Rule. — First miUtiply by one factor; then multiply the partial product by the 
other factor. 

Note. — The factors of a number are the numbers which when multiplied will produce it; as 
7 and 4 are the factors of 28. 

WBITTEN EXERCISE 

84. L Multiply 28317 by 284 6, Multiply 3524 by 785 

2. Multiply 7645 by 328 7. Multiply 2835 by 636 . 

3. Multiply 3624 by 324 8. Multiply 9072 by 954 

4. Multiply 9463 by 637 9. Multiply 648 by 432 

5. Multiply 3785 by 426 10. Multiply 311035 by 864 

85. To multiply by 11, 111, etc. 

Example. — Multiply 193 by 11, the result by 
111, and that result by 1111 

86. Rule. — To mvUiply by 11, set down the 
right-hand figure of the mvUiplicandy then the sum of 
the first and second figures, the sum of the second and 
third, and so on, carrying as UMud, and writing the 
left-hand figure of the multiplicand (plus any carrying oZ / jT / O ^ S^ 3 
figure) as the last figure or figures of the product. 

To multiply by 111, set down the right-hand figure of the multiplicand as before, 
then the sum of the first and second, then the sum of the first, second and third, of the 
second, third and fourth, and so on, carrying as usual. For 1111, use each figure four 
times. 







/ 


/ / 




2. 


/ 


7.3 






/ 


/ / 


X 3 


J" 6 kT 3 




/ 


/ 


/ / 



ST. 







SHORT 


METHODS 






WRITTEN 


EXERCISE 


1. 


3732 X 11, 111 




7. 22046 X 11, 111 


2. 


3937 X 11, 111 




8. 15432 X 11, 111 


S. 


10936 X 11, HI 




9. 3215 X 11, 111 


4. 


26417 X 11, 111 




10. 2679 X 11, 111 


5. 


28375 X 11, 111 




11. 2150 X 11, 111 


6. 


3527 X 11, 111 




12. 1728 X 11, HI 
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CBOSS MVLTIPUCATION 

88. Cross Molt^diaition consists in multiplying one number by another with- 
out writing partial products, setting down the result only, performing all of the cal- 
culations mentally. It is especially useful in bill work. By practise, operations 
can be performed n^ily with multipliers of three or more figures. 

89. To mnlt^ two flfures by two flfures, writinc product only. 

Example.— Multiply 46 by 32 

"2time8 6arel2"— write2, andcarr>'l. "3 times 6 arc 18 and 1 (carried) 

^ ^ makes 19; 2 times 4 are 8, plus 19 makes 27" — write 7, and carry 2. 

"3 times 4 are 12, and 2 (carried) makes 14/* 



/ //7 ^ 

90. Rule. — MuUiply units by units and set down right-hand figure. Multiply 
units of multiplicand by tens of mvUiplier^ add the carried figure, and to the sum add 
product of lens of multiplicand by units of multiplier, setting down right-hand figure. 
Multiply tens by tens, add the carried figure, and write both figures of result. 



WRITTEN EXERCISE 



•L /. 


27 X 27 


= 


? 

• 


2. 


49 X26 


» 


? 


S. 


33 X63 


« 


? 

• 


4. 


57 X 75 


- 


? 


S. 


37 X86 


s 


? 



^. 39 X 74 = ? 

7. 48 X 34 = ? 

S. 93 X 89 = ? 

P. 72 X 67 = ? 



17. 28 X 35 = ? 
/£. 52 X 29 = ? 
13, 45 X 73 = ? 
i^. 68 X 56 = ? 
IS. 47 X 69 = ? 



10. 64 X 53 = ? 

92. To mnlt^ three flfures by two flfures, writing prodiiet only. 

Example.— Multiply 436 by 78 

8X6-48— writ€ 8. 

7X6-42, plus 4, 46 plus (8X3) 24-7a-writc 0. 
7X3-21, plus 7, 28 plus (8X4) 32-60— write 0. 
7X4-28, plus 6-34— write 34. 



1^. 37 X 43 » ? 
17. 79 X 38 = ? 
15. 54 X 83 = ? 
IP. 87 X 94 - ? 
;80. 95 X 58 - ? 



436X78^34008 



98. Rule. — 1. Multiply the units {of the multiplicand) by units (of the multi- 
plier)t write right-hand figure. 

2. Multiply UNITS by tens, add carried figure, then tens by units, add, write right- 
hand figure. 

3. Multiply TENS by tens, add carried figure, then hundreds by units, add, write 
right-hand figure. 

4. Multiply HUNDREDS by tens, add carried figure, write result. 



32 liUUnPLICATION 

WRITTEN EXERCISE 

94. i. 234 X 46 = ? 5. 613 X 28 = ? P. 845 X 64 = ? 13. 282 X 48 = ? 

;^. 368 X 32 = ? 6. 438 X 47 = ? 10. 529 X 52 = ? I4. 375 X 37 = ? 

3. 421 X 26 = ? 7. 347 X 63 = ? 11. 672 X 74 = ? 16. 913 X 82 = ? 

4. 732 X 34 = ? 5. 764 X 78 = ? 1£. 438 X 65 = ? i^. 742 X 94 = ? 

96. To multiply three figures by three figures, writing product only. 

Example.— Multiply 521 by 346 

521X346 = 180266 

1X6 = 6. 

(1 X4) -f-0 carried + (2 X6) = 16. 

(1X3)+1 " + (2X4) + (5X6) =42. 
(2X3)-f-4 " -f (5X4) -30. 

(5X3) +3 " «18. 

96. Rule. — 1. Units X units. 

2. (Units X teTis) + (tens X unite.) 

3. (Units X hundreds) + (tens X tens) + (hundreds X unite.) 

4. (Tens X hundreds) + (hundreds X teris.) 
6. Hundreds by hundreds. 

WBITTEN EXERCISE 

97. i. 329 X 642 = ? 5. 918 X 475 = ? 9. 678 X 343 = ? 

2. 473 X 567 = ? 6. 237 X 646 = ? 10. 834 X 937 = ? 

3. 234 X 319 = ? 7. 786 X 372 = ? 11. 712 X 846 = ? 

4. 748 X 325 = ? 8. 589 X 716 = ? 12. 576 X 672 = ? 

98. To square a number of two figures. 

Examples. — {1) Find the square of 42; {2) of 64 
42 (2 X 2) 64 (4 X 4) 

_ 42 (4 + 4) X 2 _ 64 (6 + 6) X 4 + 1 

1764 (4 X 4) + 1 4096 (6 X 6) + 4 

99. Rule. — {1) Multiply together the right-hand figures; (2) multiply the sum 
of the left-hand figures by the right-hand figure of the muUiplier; (3) multiply together 
the left-hand figures; carry at each step, as in ordinary muUiplication. 

100. To find the product of two numbers whose units add to 10 and whose tens 
are alike. 

Examples.— (/) Multiply 66 X 64; (;^) 88 X 82 

66 6 X 4— write 24 88 8 X 2— write 16 

64 6 + 1 X 6— write 42 82 8 + 1 X 8— write 72 



4224 7216 

101. Rule. — Multiply together the units and write the resuU; add 1 to the tens 

of the multiplicand^ multiply by the tens of the muUiplier^ and prefix the result to the 

product of the units. 

Note. — It will be obeerved that but a few of the many methods of short multiplication are 
presented, but the few given are easily mastered and very practical. 
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WRITTEN EXERCISE 

102. 1. 45 X 45 ^. 36 X 36 

^. 95 X 95 7. 56 X 54 

J. 27 X 27 5. 38 X 32 

4. 44 X 44 S. 67 X 63 

J. 64 X 64 iO. 85 X 85 

WRITTEN PROBLEMS 

108. /. What is the cost of 3456 sheep at $6 per head? 

2, A man bought a farm containing 495 acres at $28 an acre. What was 
the cost of the farm? 

S. A farmer sold 96 bushels of wheat at 57 cents a bushel. How much money 
did he receive? 

4. At 63 cents a bushel, what will 325 bushels of potatoes cost? 

5. Find the value of 16 crates of eggs, each crate containing 32 dozen at 22 cents 
a doxen. 

6. A cotton factory contains 245 looms; if each loom makes 37 yards of cloth 
daily, how much cloth will the factory make in 70 days? 

7. There are four fields, each containing 585 hills of potatoes, and every hill 
averages 12 potatoes. How many potatoes in the four fields? 

8. If a sawmill saws 5768 feet of boards in a day, how many feet will it turn 
out in 47 weeks of 6 days each? 

9. A house requires 4765 shingles on each of two sides of the roof. How many 
shingles are necessary for an operation of 80 houses? 

to. A coal dealer bought 45 cars of coal containing 25 tons each. What was 
the cost of it all at $4.50 a ton? 

//. A farmer harvested 42 bushels of grain per acre from a field of 22 acres. 
What did he receive for it at 95 cents a bushel? 

12. Mr. H. Humphreys bought 6 bureaus at $8.75 each; 3 easy-chairs at $15.32 
each; 12 dining-room chairs at $4.67; 15 mattresses at $13.75; 2 extension tables at 
$17^; 4 mirrors at $9.79. What was the total amount of the bill? 

IS. James White bought of John Black 26 yards of cloth at $3.25 per 3rard; 
147 yards of sheeting at 26 cents a yard; 28 yards of Hable Unen at $1.75 per yard; 
23 dosen towels at 1S.25 per dozen. 

He sold him 27 lambs at $7.15 each; 15 yearlings at $15 each; 47 chickens at 
57 cents each. Which owes the other and how much? 

74. A railway 1326 miles in length was constructed at an average cost of $63,275 
per mile. What was the total cost? 

i5. A carpenter works every day in the year but Sunday's. He receives $5 per 
day. How much does he save in one year (52 weeks) if his expenses amount to $12 
per week? 



DIVISION 

104. Division is the process of finding how many times one number is con- 
tained in another. 

105. The Dividend is the number to be divided. 

106. The Divisor is the number by which the dividend is divided. 

107. The Quotient is the number which shows how many times the divisor 
is contained in the dividend. 



106. The Remainder is that part of the dividend left after dividing, when the 
dividend does not contain the divisor an exact number of times. 



109. The Sign of Division is -t-, read divided by, and denotes that the number 
preceding it is to be divided by the number following it. 

110. The Principles of Division are: 

1, The divisor must he a number of the same kind as the dividend; for division is a 
continued svbtraxAion of the divisor from the dividend (the quotient showing how 
many times it is taken), and it is evident that nothing could be taken from the dividend 
but a part of itself. 

2, The quotient is an abstract number , because it shows the number of times the 
dividend contains the divisor, 

3, If both dividend and divisor be muUiplied or divided by the same number, the 
qwtierd of the results obtained will be the same as the quotient of the original numbers. 



SHORT DIVISION 

111. The term "short division" is used when the divisor is small enough that 
the operation may be performed mentally. 

112. To divide by short division. 

Examples.— (i) Divide 32741 by 6; (e) 265085 by 12 

^ J3 Z 7 ¥ / / Xjl ^ SO rs- 

^S- ¥ S C% ^ 22 O (^ of/2 

113. Rule. — Wriie the divisor to the left of the dividend, with a curved line between 
them, and draw a horizontal line under the dividend. 

34 



DIVISION 35 

Begin with the first figure at the left of the dividend (or, if thai figure is less than the 
divisor, use the first two figures), divide and write the quotient under the figure divided. 

Thus in Ex. 1, since 6 is not contained in 3, we say, "Six in 32 five times, and 2 over," and 
write 5 under the 2. 

When the division is not even or exact, prefix the remainder (mentally) to the next 
figure of the dividend before dividing it. 

Thus in Ex. 1, prefixing the remainder 2 to the 7, we say, "Six in 27, four times, and 3 over," 
and write 4 under 7; then proceeding, as before, we say, "Six in 34 five times, and 4 over, six in 41 
MX Umrs and 5 over," writing the 4 and 6 in their proper positions and placing the last remainder 5 
over the divisor 6 (with a line between them) at the right of the quotient. 

Whenever a partial dividend (except the first) is less than the divisor, unite a cipher 
(0) in the quotient and proceed with the division, including the next figure in the partial 
dividend. 

Thus in Ex. 2, the second division leaves a remainder of 1, which prefixed to the cipher in the 

dhridcnd makes 10, which is less than 12, so we write in the quotient, and, prefixing the 10 to the 8, 

Sre My, " 12 in 106 nine times" — no remainder. Then, 12 being less than 5, we place another cipher 

in the quotient and write the remainder 5 after it, with the divisor under it in the form of a fraction, ^. 

NoTB. — A " partial dividend " is that part of the dividend used at each of the succevive steps in 
Ibe ope ra tioo. 



OEAL EXERCISE 

114. /. At 3 cents each, how many oranges can be bought for 36 cents? 
f . At 8 cents a yard, how many yards of ribbon can be bought for 64 cents? 

3. Gave $60 for sheep at the rate of $5 a head, how many sheep did I buy? 

4. If a wheelman rides 12 miles an hour, how long will it take him to travel 



96 

3. How many kegs of 10 gallons each can be filled from barrels containing 140 
gailoDtf? 

6. How many days will it take a man to earn $96 if he receives $6 a day? 

7. How many bushels of wheat can a man buy for $84 if he pays $6 for 5 bushels? 

S. A man gave a group of boys 56 cents; if each boy received 14 cents, how many 
m the group? 

//. If coal is $5 a ton, how many tons can l>e l)ought for $95? 

JO. If 12 hams weigh 180 lbs., what is the average weight of a ham? 
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DIVISION 
WRITTEN EXESCISE 



115. 1. Divide 79171923 by 2 

2. Divide 87682835 by 3 

S. Divide 96303847 by 4 

4. Divide 15274652 by 5 

5. Divide 84205561 by 6 

6. Divide 65425622 by 7 

7. Divide 82562828 by 8 



8. Divide 3453488739 by 4 

9. Divide 4568392825 by 6 

10. Divide 7643912848 by 7 

11. Divide 5324769214 by 8 
le. Divide 6843179157 by 9 

13. Divide 7289374673 by 11 

14. Divide 8924321866 by 12 



LONG DIVISION 

116. Long Division is applied when the divisor is too large to be handled as a 
purely mental operation — that is, when the figures of the successive multiplications 
and subtractions must be written down. 



117. To divide a number by long 
division. 

Example.— Divide 13279 by 47 

118. Rule. — Write the divisor to the 
left of the dividend with a curved line 
between them, and another curved line to 
the right of the dividend to separate the 
quotient from it. 



3 r 7 
3 7 (, 



/ / f 



2 sf 



Result, 2821^ 

Determine, by inspection, how many times the divisor is contained in the fewest left- 
hand figures of the dividend, and write the number to the right of the dividend. 

Thus, in the accompanying Example, since 47 is not contained in 1 or in 13, we take 132 as the 
first partial dividend. By comparing them we see that the left-hand figure of the divisor (4) would be 
contained in 13 three times; but by inspection, we see that multiplying by 3 would give 2 to carry 
from the 3 times 7, which added to 3 times 4 would make 14. Hence, we conclude that the first quo- 
tient figure should be 2, which we place in the quotient to the right of the dividend. 

Multiply the divisor by the quotient figure just found, and write the product under 
the partial dividend. Draw a line, subtract and write the remainder beneath. 

Multiplying 47 by 2 gives us 94, which, subtracted from the partial dividend, leaves 38. 

Bring dovm the next figure of the dividend and place it cU the right of the remainder, 
making the next partial dividend. 

Bringing down the 7 gives us 387 for a partial dividend, which, by inspection as before, we can 
see will contain 47 eight times; write 8 in the quotient. 

Proceed as vrith first partial dividend, and continue until all the dividend figures 

have been brought down. 

Note. — Proof of Division: Multiply the quotient by the divisor, and add the remainder 
to the product. The siun should equal the dividend; or, in an even division, after casting out 9's 
in the dividend and quotient, multiply excess figures of divisor and quotient. The excess figiure of 
product must then equal excess figure of dividend. If there is a remainder, its excess figure is sub- 
tracted from the excess figure of the dividend or that figure +9 (if smaller than remainder excess), 
which gives the excess figure of dividend. See page 80. 
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WBITTKN EXEBCISB 



U9. 



/. Divide 63247 by 63 
2. Divide 24876 by 89 

5. Divide 31845 by 67 
4. Divide 27328 by 73 

6. Divide 486329 by 213 

6. Divide 676471 by 379 

7. Divide 39764 by 437 

8. Divide 298546 by 913 

9. Divide 3875213 by 634 
10. Divide 4783976 by 719 



//. Divide 

12. Divide 

13. Divide 
IJf. Divide 

15. Divide 

16. Divide 

17. Divide 

18. Divide 

19. Divide 

20. Divide 



5254361 by 2483 
3989768 by 7356 
42864374 by 8429 
56893573 by 3067 
67654826 by 5246 
32120487 by 4983 
748973254 by 35826 
656438602 by 48375 
392876348 by 25764 
487326464 by 384213 



SPECIAL RULES IN DIVISION 



ISO. To dhride hj 10, 100. 1000, etc. 
Example.— 34837^ 100 



3 1/ r 



3 7-3 ^ r/^^.3 7 



ISL Rule. — CtA off <U the right of the dividend as many figures as there are ciphers 
in the divisor. The figures remaining to the left uoill be the quotient, and the figures cut 
off from the right will be the remainder. 



122. To dhride by any nninber ending 
is ciphefi. 

Example.— Divide 4466328 by 32700 
Result, 136/,>^ 



3 Z 7 



/ 3 ^ 

^i/as ^ 3 

32 7 



2 r 



:i o s 3 

/ f ^ -2 



<f / 2 t 



123. Rule. — Cul off the ciphers at the 
right of the divisor and an equal number 
ef figure* at the right of the dividend. 

Find the quotient by dividing the re- 
maining figures of the dividend by the significant figures of the divisor, writing the quo- 
tient figure at each step directly above the right-hand figure of the partial dividend. 

To the remainder, after this operation, annex at the right the figures cut off from 
the dividend, which gives the entire remainder. 



124. To diride by 26, 260, etc. 

Examples.— (/) Divide 62438 by 26; (2) 46659 -i- 250 



^ 2 *A3 r 



1 Vf 7 



S 2 



Result, 2497 AS 
52-J-4-13 Remainder 



4/ 



/ g' Z 



C 3 C 



128. Rule.- A/uto'pIy the dividend by 4, and divide the product by 100. {Thi» 
be extended, a* in multiplication, to 250, 2500. 125. 1250. dc.^ 
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WBITTEN EXERCISE 



126. 1. Divide 3248 by 25 

2. Divide 4199 by 25 

3. Divide 6327 by 25 

4. Divide 14832 by 25 

5. Divide 71248 by 25 

127. To divide by a composite number. 

Example.— Divide 3479 by 28 
7)3479 



6. Divide 34862 by 25 

7. Divide 41780 by 25 

8. Divide 63745 by 25 

9. Divide 42150 by 25 
10. Divide 37895 by 25 



4)497_ 
124i 



28 « 7X4. Dividing by one factor, 7, gives 497, which, divided by 
the other factor, 4, gives the quotient. 



Example.— Divide 4265 by 64 

8)4265 
8)533+lJlem. 
66+5 Rem. 
5X8 = 40, plus 1 = 41 True Rem. 
Result, 66ti 



64=8X8. Divide as above. The second 
remainder is a part of 533 times 8 — a number of 
eighthSf and must be multiplied by the first di- 
visor before adding to the first remainder, to get 
the whole remainder. 



128. Rule. — Separate the divisor into two factors, and divide the dividend by one 
factor; then divide the quotient by the other factor. 

If the first division leaves no remainder , write the second remainder over the second 
divisor, and place ai the right of quotierd. 

If both divisions leave remainders, mvUiply the second remainder by the first divisor, 
add to first remainder, and write sum over the entire divisor, placing ai right of quotient. 



129. 

1, Divide 

2, Divide 

5. Divide 
4. Divide 
J. Divide 

6. Divide 

7. Divide 

8. Divide 

9. Divide 

10, Divide 

11. Divide 

12. Divide 

13, Divide 
H, Divide 
15, Divide 



WBITTEN EXERCISE 



34826 by 14 (7 X 2) 
47563 by 15 (5 X 3) 
57648 by 16 (4 X 4) 
37849 by 18 (6 X 3) 
96876 by 21 (7 X 3) 
134762 by 22 
312843 by 24 
525301 by 27 
626884 by 28 
317783 by 32 
498632 by 33 
653728 by 35 
329849 by 36 
483764 by 42 
959388 by 45 



11 X 2) 
X 4) 
9 X 3) 

7 'X4) 

8 X 4) 
11 X3) 
7 X5) 
6 X 6) 
7X6) 

9 X 5) 



16, Divide 

17, Divide 

18, Divide 

19, Divide 

20, Divide 

21, Divide 

22, Divide 

23, Divide 

24, Divide 

25, Divide 

26, Divide 

27, Divide 

28, Divide 

29, Divide 

30, Divide 



1312432 
3298467 
1128321 
2557637 
4887572 
5112863 
6768459 
8384536 
9394281 
3838633 
5637344 
8565787 
3254063 
4080362 
6302011 



by 48 (8 X 6) 
by 49 (7 X 7) 
by 54 (9 X 6) 
by 56 (8 X 7) 
by 63 (9 X 7) 
by 64 (8 X 8) 
by 72 (8 X 9) 
by 77 (11 X 7) 
by 81 (9 X 9) 
by 84 (12 X 7) 
by 88 (11 X 8) 
by 108 (12 X 9) 
by 121 (11 X 11) 
by 132 (12 X 11) 
by 144 (12 X 12) 
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WRITTEN PROBLEMS 

130. /. At SI 25 each, bow many horses can be bought for $4250? 

3. A bin contains 128560 lbs. How many bushels of 56 pounds each does it 
contain? 

5. If potatoes yield 46 bushels per acre, how many acres will be required to 
Yield 3312 bushels? 

4. A clerk saves $57 a month. How many months will it require to save 
$1311? 

.V. A fruit grower received $1755 for 195 barrels of cranberries. What was the 
price per l>arrel? 

6. How many lots at $321 each can be bought for $772326? 

7. One share of bank stock is worth $98. How many shares can be Ixjught 
for $22050? 

8. A public library has a yearly circulation of 5696600 books. How many 
books are taken daily, if the library is open 313 days in the year? 

P. A company of 547 men took equal shares in a mine valued at $705083. 
How much money did each man invest? 

10. If a saw-mill turns out 1678152 feet of boards in 294 days, how many feet 
are sawed daily? 

//. Two cities 294 miles apart are connected by railroad at a cost of $6845630; 
what is the cost of one mile of railroad? 

12. A manufacturer produced 8643759 yards of goods at a cost of 129656385 
cents. What was the cost of manufacturing one yard? 

IS. The dividend is 72987 and the divisor 45; required the quotient and the 
remainder. 

/-J. If 28 horses cost $3864, what is the cost of one horse? 

15. A man left $2535 to each of his four children, but, one of them d>'ing, the 
money was divided among the three living. How much did each receive? 

REVIEW PROBLEMS 

Addition, Subtraction, Multiplication and Division 

ISL 1. A merchant's bank balance on Saturday was $564.32. On Monday, 
be deposited $365.45 and checkeii out $260.17; on Wednesday, deposited $85.60; 
OD Thuraday, deposited $125 and checked out S468.57; on Friday, deposited $93.75. 
What is his bank balance after these transactions? 

i. A clerk who earns $65 a month pays $25 a month board, $150 a year for 
dotbcsy incidental expenses $138, and invests the remainder in lx)oks at $4 a volume. 
Bow many volumes can he buy yearly? 

5. A cferk's present worth is $832. If his salar>' is $100 a month, and his 
$14 a week, how many years (52 weeks) must he work to be worth $4000? 



40 DIYIBION 

4. A IB worth 1525; B is worth 3 times as much, less $80; C is worth 8 times as 
mnch BB A and H. How many horses valued at $180 each can they buy with their 
total monpv? 

5. Jonps owes $804.25, then |)ay« $376.15; he then buj-s to the amount of 
$1514.27 and t>ayp $935.(^3; ho then lm>'s for $564.28 and pa>-s $138^; he now 
pa>-9 $1008.75. How much dow ho still owe? 

6. Bought 544 Inipholf? of olo\Tr sooil at $3.S5 a bushel and piud for it with 
linen worth 17 <*ents a yanl. How many \-anls did it require? 

7. Bought a fann of 135 aoro!«. Paid $5130 cash and $145 monthly for 4 years 
and 6 monthf*. How muoh did I |>a>- per acre? 

S. A manufacturer's weekly sheet shows total product as follows: 1st week, 
5684 vanls: 2d week, 8647 vanis; 3d week. 78(>3 x-arxte; 4th week, 6435 vaixls: 5th 
week, 4639 yanls; sold 24951 vArds at S8 cent? a x-^Mxl, and tbe remainder at 84 cents 
a x-anl. WTiat was the a\-erage selling |>rice for caeh x-ard produced? 

.9. A lady owns a farm valueil at $(>300, and 3 stores i^ued at $15600. She 
p\Ts her daughter one-fourth of the farm and one-third of the value of the stores; 
the remainder i*5 shareil equally among 5 sons. How much does the daughter receive 
more than each son? 

W. Owning 45 acres of land. 1 sell 15 aeres for $2250: the remainder I sell at 
$135 an at^re. 1 receive ?(iOO() cash and the 1-ialance in pigs at S5 each. How many 
pigs do I n'Nvi\v? 

/ / . Boughl 35 barrels of pork at $26 per barrel; 3 barrels were damaged and sM 
for $5 per barrel W*^ than cost : the others were sold at a profit of S3 jjer barrel. 
XMiat was the gain? 

/?. A fanner sold a grocer 50 bushels of potatoes at ^ cent$ a bushel; 12 bands 
of vinegar at ^> a baiT(^l ; 75 bushels of apples at 72 cent55 a bushel: 52 pounds of batter 
at 42 cent«j a p<iund, and 84 dozen eggs at 15 cent?: a doscn. The farmer bought 3 
barrels of «ugar, 3S() pound*! each, at 5 cent*^ a pound: 2 barrels of fish at $18 a horrel; 
5 boxes rai«<ins, 40 pounds each, at 12 cents a pound; 2 ca;sesi prunes, 80 pounds each, 
at cent«i a i>nund ; 3 barn^ls of coal oil, 45 gallons each, at 15 cents? a gallon; 18 bushds • 
of sail at 27 cents per Inishel. Which owes the other, and how much? 

IS. \ farmer buys a farm of 1 10 acres at S75 an acre; he pays $2200 down and 
the remainder in 5 yearly instalments. "\M\at was paid each year? 

1/f. A builder find'* the cost of an operation of 85 houses to be as follows: land 
$325,000, mntcrinl S1S5,(>S7, l.nbor 8205.047. \X what price must he sell the houses 

to gain .^475 <Mi en Mr' 

hh hi »v>n«tni(*tin>r a railrond *3 miles long, the grading cost §586,742; 10 bribes 
wen^ bnili ,Mt mti nverap^ oo>i\ of ^l.%S(i7: a tunnel was ibig at a cost of §168,738. Klittt 
t^'as the nverag<* '^'vst per milo^ 

U\ bi M hn'^ine«5«- ovr-hnnirt' 12*1 hor«ov vnlued at !^1200 werc^ given for!S {ManoB. 
Whn\ was gained by "selling enoh pi;\n<* Un SI 500? 



PROPERTIES OF NUMBERS 

1S2. A xadt is one; as, one book, one year. 

tSS. A noinber is a collection of units; as, three, four boxes, five cents. 

134. Numbers are divided into integral and fradional^ concrete and ahetradt 
j0ime imd comp<mU, odd and even, similar and dissimilar. 

US. An intagnl number expresses whole things; as, six, three years. 

136. A fiaetioiial number expresses parts of things; as, one-half, one-fourth 
of an inch. 

1S7. A concrete number is a number applied to particular objects; as, two 
desks, seven apples. 

138. An abstract number is a number considered apart from objects; as, three, 
four, five. 

139. A pfime number has no exact divisor, except itself and one; as, two, three, 
five, seven. 

140. A conqKMrite number is the product of factors other than itself and one, 
and, consequently, is exactly divisible by them; as, 6, 8, 9, 15. 

141. An odd number is one that leaves a remainder of one when divided by 
two; as, 5, 7, 9. 

142. An even number is one exactly divisible by two; as, 8, 10, 12. 

143. Similar numbers are groups of the same kind of units; as, 2 feet, 6 feet, 
8 feet. 

144. Ditiiihnilar numbers are groups of different kinds of units; as, two oranges, 
five apples. 

146. The factors of a number are the numbers which when multiplied together 
will produce it. A pfime factor is a factor that Ls a prime number. The factors 
of 12 are 2, 2 and 3; of 15, 3 and 5. 

146. The result of taking the same number two or more times as a factor is 
called a power; as 5X5^25, the second power (called the square) of five; 3X3X3»27, 
the third power (called the cube) of three. The power is usually indicated by a 
small figure, called the exponent, which is written above and at the right of the factor; 
as, 3^ means 3X3; 4' means 4X4X4. The small figure indicates the degree of the 
power; as 2*, the fifth power of two; 5*, the fourth power of five. 
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/. 27 


6. 1825 


2. 81 


7. 1890 


S. 132 


«. 5346 


4. 210 


9. 3465 


5. 1732 


/O. 7007 



FACTORING 

147. Factoring is the process by which a composite number is reduced to its 
factors. This is done by division, the number which we divide being the mvUiple, 
and the divisors, the factors. 

148. To resolve a number into its prime factors. 

Example. — Find the prime factors of 63 

3)63 

mi 

7 3X3X7, prime factors 

149. Rule. — Divide the number to be factored by any prime factor thai will ex- 
actly measure it; in like manner divide the quotiervt thus obtained and the successive 
qaotienis until one is obtained thai is prime. The several divisors and the prime quo- 
tient are the prime factors sought. 

WRITTEN EXERCISE 

160. Find the prime factors of 

11. 3025 16. 9020 

12. 819 17. 17017 
IS. 1785 18. 1009 
14^ 8729 19. 971 
15. 1287 20. 1063 

DIVISIBILITY OF NUMBERS 

161. The following properties of numbers will be found useful in reducing frac- 
tions to their lowest terms, in resolving numbers into their prime factors, etc., as they 
serve to abridge the labor of calculation. 

1. Even numbers are divisible by 2. 

2. When the sum of the figures of a number is divisible by three, the number 
is divisible by 3. 

3. When 4 divides the number expressed by the two right-hand figures of a 
given number, the given number is divisible by 4- 

4» When the right-hand figure of a number is 5 or 0, the number is divisible by B. 

5. When an even number is divisible by 3, it is divisible by 6. 

6. When 8 divides the numl)er expressed by the three right-hand figures of a 
given number, the given number is divisible by 8. 

7. When the sum of the figures of a numl)er is divisible by 9, the number is divisible 
by 9. 

8. 1001 and its multiples, which are usually easily recognized, are divisible by 
7, 11, ami 13. 

9. When the sum of the odd figures (counting from the right) of a number equals 
the sum of the even figures, or when the difference between these sums is 11 or a 
multiple of 11, tA€ number is divisible by 11. 

42 



FACTORING 43 

GREATEST COMMON DIVISOR 

152. A ^(^^^^rntm difisoT of several numbers is a number that will exactly divide 
each of them. 

158. The frealast common divisor of two or more numbers is the greatest number 
that will exactly divide each of them. 

164» A number is an exact divisor of only such other numbers as contain all 
itrt prime factors. 

156. To find the greatest common divisor of two or more nmnbers by factoring. 

Ejcample. — Required the greatest common divisor of 12, 18, and 36 

f 12 = 2X2X3 
The factors of < 18 = 2X3X3 

(36 = 2X2X3X3 

The factors common to all are 2 and 3; therefore, their product, 2x3, or 6, is 
the greatest conmion divisor. 

< 3) ^ - f - /r 
" 2 - '3 — ^ 

ExFLAKATiON. — Siiioe 2 ifl an exact divisor of each number, 2 is a factor of the greatest com* 
moo divisor. The quotients being divisible by 3, 3 is a factor of the greatest common divisor. 
The only factors common to aU are 2 and 3; their product is 6, the greatest common divisor. 

156. Rule. — Dwide the numbers by any prime number thai exactly divides all of 
them; proceed in the same manner with the quotients until no number can be found that 
tr£D duride all of the last quotients. The product of all the diinsors used will be the greatest 
eommum divisor. 

IBT. To find the greatest common divisor when the numbers are large and 
eMQjr fadoffed. 

Example 1. — Required the greatest common divisor of 437 and 897 

2 0"/ 
2.07 



44 



PACTORINQ 



Example 2. — Required the greatest common divisor of 9388, 16429 and 18776 



Abbreviated Method 



1 



9388 


16429 
9388 


1 
3 


G. C. D. 2347 


18776 
18776 


7041 


7041 
7041 




2347 





8 



Note. — This arrangement simply avoids the repetition of figures and thus saves time. 

158. Rule. — Divide the larger number by the smaller, and each preceding divisor 
by the remainder until there is no remainder. The last divisor will be the greatest common 
divisor. 



WEITTEN EXERCISE 

169. Find the greatest common divisor of 

1. 24, 32 and 48 9. 81, 135 and 216 

2. 53, 63 and 81 10. 390, 910 and 1365 
S. 72, 108 and 120 Ijf. 96, 108, 132 and 156 

4. 39, 52 and 65 12. 36, 84, 108 and 144 

5. 81, 105 and 135 13. 365, 511 and 803 

6. 210, 315 and 420 I4. 102, 153 and 255 

7. 104, 182 and 351 15. 140, 250, 360 and 270 

8. 180, 216 and 276 16. 144, 256, 192 and 204 

17. A farmer has three strips of timber, 80, 96 and 102 feet, respectively. What 
is the length of the longest pieces, all of the same length, that may be cut from them? 

18. Three schools containing 120, 210 and 360 students, respectively, are divided 
into classes, each containing the same number of students. What is the greatest 
number of students each class can contain, and how many classes of this sise aie 
there in each school? 

19. A man distributed $240, $336 and $480 among the employees of 3 mills in 
equal sums, the sums being as large as possible. Required the amount of the equal 
sums and number of employees. 

20. A triangular lot, the sides of which are respectively 168, 192 and 180 feet, 
is to be inclosed with a tight board fence, 7 feet high, the boards to run lengthwise. 
How many boards will it take if they are 6 inches wide and of the greatest possiUe 
length that will require no cutting? 
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LEAST COMMON MULTIPLE 

100. A mnh^ida of a number is a number that is exactly divisible by it; as, 10 
is a multiple of 5; 12 of 4; 9 of 3. 

16L A cnminmi mnttiide of two or more numbers is a number exactly divisible 
by each of them. Thus, 18 is a common multiple of 6, 3 and 2. 

1S2. The least cnminmi mnltiide of two or more numbers is the least number 
that is exactly divisible by each of them. Thus, 12 is the least common multiple 
of 3 and 4. 

163. A common multiple of two or more numbers contains all the prime factors 
of each of those numbers. 

164. To find fhe least common mnh^le of two or more numbers. 
Example. — Find the least common multiple of 16, 18, 24 and 60 

D. J/ ^^/ r-^zu "/iO 

2 )r - if -/ X-S O 2X2X2X2. X3 X 3 X<r, or 

2"^ nj^xd-^yzo X,e,7/l. 






US. Rule. — Wriit the numbers in a raw; draw a line underneath, and, sdecting 
far a divi$or the ematteet prime number that wiU exactly divide two or more of them, divide 
as many as are divisible, bringing below the line those numbers which cannot be divided, 
together with the quotients. Repeat this process with the same divisor until it wiU no 
Umger divide two of the numbers below the line; then take the next smallest prime factor 
that wiB divide two or more, and proceed as before. Continue thus until the numbers 
below the line are prime to each other. Finally, multiply together the numbers below 
Ike lad Kne and (M the divisors, and the product vnU be the least common multiple. 



WmriTKN EXERCISE 

IM. Find the least common multiple of 

/. 20 and 36 10. 63, 84 and 98 

S. 21 and 42 //. 45, 60 and 75 

5. 12, 18 and 24 12. 18, 36, 72 and 120 
4. 15, 30 and 45 13. 8, 10, 40 and 60 

6. 16, 24 and 30 14^ 27, 36, 45 and 60 
ff. 42, 84 and 105 15. 28, 35, 49 and 70 

7. 45, 72 and 120 16. 96, 120, 160 and 132 

8. 54, 90 and 270 17. 36, 60, 120 and 204 
P. 40, 80 and 120 18. 150, 180, 320 and 480 

19. What is the shortest piece of goods that can be cut into pieces of 12 yds., 
18 yds. and 24 yds. and nothing remain? 

to. What is the smallest tract of land that can be exactly laid out in fields of 
cither 8, 12, or 16 acres? How many fields of each kind can be made? 



CANCELATION 

167. Cancelation is employed to shorten the work of division, and consists in 
casting out the same factor from both dividend and divisor. 

168. To cast out a factor of any product is simply to divide that product by 
the factor eliminated, and to cast out the same or equal factors from both dividend 
and divisor is equivalent to dividing both dividend and divisor by the same number; 
it does not change the quotient. Thus, dividing 30 by 10, or three times 30 by three 
times 10, or one-half of 30 by one-half of 10, produces the same quotient. (30-s-lO 
-3; 90■^30=3; 15-^5 = 3.) 

168. To find a quotient by cancelation. 

Example.— Divide 8X9X12 by 3X6X10 

The factor 3 is rejected from both dividend 
and divisor, by canceling the 3 below the line 
and dividing the 9 above the line by 3, cancel- 
ing the 9 and writing the quotient 3 above it. 
2 The factor 3 is again rejected, canceling the 3 

>/ Jd above the 9 and dividing the 6 below the line by 

i^ y io Y / ^ ox djL/ ^' canceling the 6 and writing 2 below it. The 

' g V '^ "" ^/^ factor 2 is then rejected, canceling the 2 bdow the 

*^^ X Ip X /^ t^ 6 and dividing the 8 above the line by 2, cancel- 

^ ^ ing the 8 and writing 4 above it. The factor 2 is 

^ again rejected, cancding the 4 above the 8 and 

writing 2 above it, and canceling the 10 below the 
line and writing 5 below it. This leaves 2X12, 
or 24, above the line, and 5 below it; dividing* 
we have the result, 4}. 

170. RuLB. — Wriie the factors of the dividend above a line, and the factors of the 
divisor below it. Cancel all of the factors which are found in both dividend and divisor, 
and divide the product of the remaining factors in the dividend by the product of the remainr 
ing factors in the divisor, 

WRITTEN EXERCISE 

171. /. Divide 12X15X18 by 4X6X9 
2. Divide 15X14X22 by 3X11X7 

5. Divide 18X26X28 by 14X9X13 

4. Divide 20X32X48 by 12X10X15 

5. Divide 72X36X24 by 18X48X16 

6. Divide 56X77X84 by 63X42x33 

7. Divide 180X108X270 by 120X18X45 

8. Divide 121X132X84 by 144X66X22 
.9. Divide 75 X 320 X 1 60 by 20 X 1 80 X 1 50 

10. Di\ndc 240X120X350 hy 180X75X80 
/ / . Divide 360 X 1 46 X 1 45 by 365 X 1 00 X 87 
12. Divide 1728X195X363 by 144X65X36 

46 



CANCELATION 47 

WmiTTEN PROBLEMS 

172. /. If 10 apples cost 35 cents, what will 14 apples cost? 

S. If 7 barrels of flour cost $84, what will 10 barrels coat? 

S. A grocer bought 324 bushels of potatoes at 40 cents pc^r bushel, and paid 
for them in molasses at 60 cents per gallon. How many gallons did it require? 

4. How many sheep worth $2.25 per head must \ye given for 12 toas of hay 
at $15 per ton? 

5. What must be paid for shipping 896 pounds of iron at $6 per 2240 lbs.? 

6. How many bushels of wheat at 90 cents per bushel must be exchanged for 
120 bushels of oats at 45 cents per bushel? 

7. How many times can a cask, holding 3 gallons, be filled from 24 bottles 
each holding two pints? 

8. How many cords of wood at $4.50 per cord should l>e given for 18 barrels 
of flour at $5 per barrel? 

9. A sold 15 barrels of pork, each containing 180 pounds, at 18 cents per pound, 
and received in pa3rment a number of hogsheads of molasses, each containing 90 
gallonfl, at 60 cents per gallon. How many hogshe^s did he receive? 

10. A dairyman sold 36 firkins of butter, each containing 56 pounds, at 25 cents 
per pound, and with the money bought 30 pieces of calico at 8 cents per yard. How 
many yards in each piece? 

//. How many bushels of apples worth 45 cents per bushel must be given in 
exchange for 60 pieces of muslin, each containing 48 yards at 9 cents per yard? 

if. A milkman has 20 cows, which give daily 6 quarts each, which he sells at 
five cents per quart. How many hams, each weighing 15 pounds, at 16 cents per 
pound, can Jie buy with 4 days' milk? 

IS. How many barrels of apples, each containing three bushels, at 35 cents per 
bushdy must be given for 16 barrels of sugar, each containing 240 pounds, at 7 cents 
a pound? 

14' If a laborer receives 15 cents per hour, how many days of 10 hours each will 
it require for him to earn the value of 6 barrels of flour at $4.50 per barrel? 

15. How many crates of eggs, each containing 30 dozen, at 18 cents per dosen, 
should be given in exchange for 120 rolls of paper, each containing 15 yards, at 32 
centA per yard? 

16. A dealer bought 625 pounds of cheese at 12 cents per pound and exchanged 
it for five loads of com, each load containing 18 bags, and each bag 3 bushels. What 
was the price per bushel? 

17. A cotton dealer exchanged 24 bales of cotton, averaging 410 pounds per 
bale, worth 12 cents per pound, for 48 loads of apples, each load containing 15 bags 
of 2 busheb each. What was the price of the apples per bushel? 

18. A coal merchant exchanged 5 car-loads of coal, each containing 15 tons, 
at $4^ per ton, for 5 cases of children's shoes at $3 a pair. How many pairs in each 



COMMON FRACTIONS 

ltd. A n^At&ttOH in ot\o ot* more of tho iH|\ial parts into which a unit is divided; 
ft^ imp hftlf (J), two ihihln (|). 

it4. A ^^MltthMI flMttOII \n ono which hn.^ a writtoji denominator, and is distin- 
^n?^htM fn>m a rff^Vmrt/ fmction, which ha.^* \\^ denominator indicated by the decimal 

Its. C\>mmott fmctioi^F^ art* tlivideii into proper^ improper^ tsimplt^ compound^ 

find ivmipfet. 

14%. A iyM|yi^ (Vactioti \n ont" whtv^ie numc^ntor i$ ]e$$ than its deooininator; 

as, thrcv f<M!Hh^ ({V 



IW. Art U Nf/raiti^ fraction i^ one who?«e nwwierator i? equal to or i^^eater 
itfi denoVrtinfitot; a^, fiw fifths (JV four thinis iO. It i^ simph' a frartioinal fonn of 
ft W'hole or n1^v<N^ rtnn^lv^. 

Vf%. A ^riMpt^ (Vftt^iort <v>nwt?5 of h wnfrle fniction: as. fh»e fovths (|), 

IW. A tiiktip&t Li iA fraction i?; a frft<*tion of a fraetion: as, | of | of # : i of |, 

tt6. \ cWH^^ frartfon i«i ono who^ numerfttor or denominator, or berth, ooo- 

tain frnrtTon*^; f^*«, ^ , ;.5 , - • 

^1. 1'ho tMhte of n frart ton arc the #M<$fii^bMrt^ and the IHmwnaui ; 1iie A»- 
'-MMtihltt^r i^ th(^ pa 1*1 writton )">olox\ the lino and indicates the- number of parts into 
t\*hich tho finil i«< <fivtdoH; tho titrtMfKt<yr is the part written above the hne and 
eatos hoi\ man> part*^ arc taWon. 

ItJfe. N tnfeeed hu tf iT w? ! tNinsiv^s of a whole number and a fraction; as, ^. 



'J 4^ wi:\Ti 



tt8. »cpro«ets; in fiKu^?* 

7. One half f\ Kiffht ninths 

?. One tliird ?. Nino tenths 

yi. n'hro.' f<Mtrthv N. Ton twelfths 

4. Fivr «TVfh^ r*. Vlovch fifteenths 

/). Sovoti ohrhth-- J(*. Fifteen <stxt-eenths 

ttf^. What fl) fhi- f<>lloxvini'. o\pros?5i<>nv moati'.' 

i?- >! ^ ^ ^>. ;^ >. ^i 10. n 

IS 
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REDUCTION OF FRACTIONS 

185. Badlietkm of fractions is changing their form without changing their value. 

186. There are five diflferent steps or operations in the reduction of fractions: 
(1) reducing improper fractions to whole or mixed numl^ers; (2) reducing mixed num- 
bers to improper fractions; (3) reducing fractions to higher terms; (4) reducing frac- 
tions to their lowest term; (5) reducing fractions to their least common denominator. 

187. To rodnca fanproper fnettons to whole or mixed numbers. 
Example. — Change ^ to a mixed numlnr 




/f 



Ilesult. 14i$ 



IBS. RuLB. — Divide the numerator by the denominator. 



WBITTKN EXEBCISE 



189. Reduce to whole or mixed numbers 



/. V 

f . V 

5. y 

6. V 



6. V 

7. V 

8. V 

9. »^« 

10. »,v 



11 *^^ 

IS- V.' 

1.5. VV 



190. To radaee niizad mnnbeni to inqtn^er fnctioiis. 
ExAHPLE. — Change M^ to an improper fraction 



JZ3 


/ :l 



16. 


W 


17. 


1 3 .•• 
^ 1 


18. 


a 15 


19. 


v,v 


30. 


nil 



7^7 



Rivult, 



r«7 

■2 3 



18L Rule. — Multiply the whole number by the denominaUjr^ add the nunwrator 
ie the product, and write the 9um over the denominator. 



WmriTKN EXEECISE 



19B. Change to improper fractions 

/. ^ o. 7H 

f. Ill 6. 911 

5. 13} 7. 23U 

i. 16\ 8. 4&H 



9. 


73iS 


IS. 


2271? 


10. 


89? i 


14. 


524?} 


11. 


108,-, 


15. 


8971 J i 


12. 


137! I 


16. 


907!. J f 
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193. To reduce to higher or lower terms. 

194. Multiplying or dividing both numerator and denominator of a fraction 
by the same number changes the form but not the value of the fraction. 

196. To reduce fractions to higher terms. y _^ ^ f^ 

Example. — Change \ to thirty-sixths ^ ^ ^ 

196. Rule. — Multiply both terms of the fraction by such number as will raise 
its denominator to the required denominator. 

197. Change: 

i. f to 9ths 11. § and 4 to 21sts 

e. i to 16ths 12. i and i to 18ths 

S. I to ISths IS. I and f to 28ths 

4. I to 18ths 14. f and § to 12ths 

5. ito 28ths 15. i and j\ to 55ths 

6. ito 24ths 16. f , I and tV to 36ths 

7. I to 27ths 17. I, f and A to TOths 

8. j% to 30ths 18. I, i, i\ and H to 48ths 

9. A to 44ths 19. U, t\, H and H to 84ths 
10. \i to 36ths 20. i ii, H and 4i to 156ths 

. 198. To reduce fractions to lowest terms. j ^ j/ ^ 

EbcAMPLE. — Reduce H to lowest terms %5^ 1/ ^ ^ 



Dividing both numerator and denominator successively by 9 and 2, we obtain the result f . 

199. Rule. — Divide both terms by their greatest commxm divisor. Or^ divide both 
terms by such numbers as vriU exactly measure them until the numerator and denaminaiar 
are prime to each other. 

ORAL EXERCISE 

200. Reduce by mspection to lowest terms 

^ A 6. ii 11. a 16. H 

^. A 7'. if 12. H 17. xVy 

S. A 8. \^ IS. Jj 18. iff 

4. II 9. n 14. 44 19. ^ 

o. I 10. li 15. Ii 20. A 



WRITTEN EXERCISE 

201. Reduce to lowest terms 



/. 


A% 


e. 


1%"^ 


s. 


»M. 


4- 


Ul 


6. 


A\ 



6. 


V\t 


7. 


\U 


8. 


m 


9. 


iVuS 


10. 


m 



11. HI 16. tI,W 

12. sii 17. im 

15. {\SS 18. i\^ 

u- iHi 19. \m 

16. AVi io. tWi\ 
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ADDITION OF FRACTIONS 

The diwvmtinator determines the fractional unit, and since only like units 
cnn be added or subtracted, there must be a common denominator. 



The least common denominator of fractions is the least number into which 
all the denominators can be evenly divided. This may often be determined by 
inspection, as 12 is the least common denominator of i, |, \. 

904. When the common denominator is not seen readily, select the largest 
denominator, observe whether the next largest will divide it evenly; if not, select 
the smallest number into which each of these two will divide evenly; with this number 
take the third largest denominator and proceed in the same manner until you have 
a number which all denominators will divide evenly. This number is the least com- 
mon denominator. 

906. When the least common denominator cannot be determined by inspec- 
tion, it can be found by getting the least common multiple of the denominators; 
as indicated in the example. This may be abbreviated by excluding all denominators 
that will divide evenly into a larger denominator. 

906. To find the least common denominator. 

EXiOIPLE.— I, A, iV 

Rbgular Method Abbreviated Method 

Write denominators as indicated 

J lJ § / ^ — 3 (9 ^ J / ^ — 3 ^ *° example and divide in manner shown 

O) l^ f^* _ / g^ J/ ^ by any number that will be contained 

^\ j2 ~ // ^~ in two or more evenly. Repeat the di- 

^ > 3j ^T" J/ / V /7 / / / ^'^'^^ ^^ ^® numbCTs below the line 

/ H- X ^ X Y^/^^ ^n^ yQii d^ QQ longer divide two; 

then multiply the divisors and num- 
2X2X2X2X^^^/1/^ bcrs below the last line. The remilt 

will be the least common denominator, 

907* Find the least common denominator of 

^. I, \. A, H 

7. if, 4. A,} J 



i- 1, 


i.i.l 


*. », 


A.iJ 


a. 1. 


i> <\> \\ 


4- i. 


1, iS, A 




TlvaM 

EuMPLC— Add t, « and I 
JOo L. C. D. 
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^ ^^ parte br £ridin|; tbe 



/* 



S09. RtJLK. — Fini the lauf otHRmon imdti^ tf At demwnmriorK. Bedwx 
fntetum 1o Out denaminalar and add the nnif lalori, vriUng thr ran oner lie een 
denomiitator. Aadiioe the ntuU to itt lowetl farms. 



SUL Reduce to oommoo datominstoTE bv inqiecljan and add 
;. } and i ^. I and A JJ- i S and f 16. M and ; 

f. } and } 7. i and i Jf. i, i and | 77. f, j and ,v 

S. } and f «. I, i and i J5. |, i and -J 18. |, i, J «»d 

4. I and j *. i, J and I J4- L I and A JP. !, ; and ,« 

5. I and f 10. j, J and ^\ 15, f, ? and ,% JO. i*i, ,S and 



UL Add 

J. f, I and 1^ 7. I, t, H and ]| 

«. I, iandiV «. U, l,*«>d ,\ 

S. i, J, 1 and J 5, J, f , | and ^\ 

^. |,|and,«i, 70. :}i,|,iiand||f 

5. ^ iS , A and ,^ . 77. ff, }§, il, A *nd ! 

^. 1^, 1 1 and ,V /«. I, i I, A, \ ? and H 

21S. To ftdd ntsod mmibwft. 

Example.— Add 4|, 3|, Sji and 4} 
1$ L. C. D. 

jr^ = r 

^ IvOftst common donominator of the fraPtions, 12; h-mcuuds 

^ Z"*^ — 7 o<^xial 2 J ; adding 2 in t\-itb whole nuiabers gives the Tcsoik 18}. 

/ r^" '^ Kosult. 18 J 

Nora. — A<M the friMtiom Np«rat«Iy, t)i«n oombine the result with '^Sok whole uui i Aaa . 
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WmiTTHN EXERCISE 

213. Add 

/. 4;:, 31 and 7^^ 7. llj, 13i, 6} and 12i 13. 37}, 48f, 59g and 72H 

2. 8i, 1\ and 9} 8. 15i, 7^ 3} and 33) H. 124ji, 13^ 64^ and 32^, 

S. 3^ 6; and 8^ 9, 23), 48t and 67} 15. 83^ 72i, 89} and 72} 

4- Of, 5§ and 7,\ 10. 871, 126i and 168| 16. 16f, 348, 27,', and 32| 

5. 6}, 7J, 4i and 8i 11. 55|, 67§ and 83| i7. 32^, 43f , 18,^,^ and 36 ,% 

6. 3}, 6}, 8i and lit ^^. 93f, 68| and 75^ 18. 127i,32g,23}and36ii 

19. Find the sum of 3571 bu., 189| bu., 697 J bu. and 378 ,S bu. 

211. Add 8971 ft., 10891 ft., 878* ft., 395H ft. and 689J ft. 

21. A merchant had carpets in the respective quantities as follows: 2781 y<lfi*i 
348) yds., 195] yds., 4821 yds. and 378) yds. How many yards in all? 



WmiTTEN PROBLEMS 

214. /. A merchant sold from a piece of muslin 161 y^*> 27| yds., 47 1 yds., 
and there still remained unsold 25 ]V yds. How many yards were in the piece? 

2. A farmer sold ten loads of hay weighing as follows: 37 V^ cwt., 45| cwt., 
3dU cwt., 38iV cwt., 471 cwt., 31| cwt,, 34^ cwt., 41^^ cwt., 33^1 cwt., 5oirl cwt. 
Find total weight. 

5. A bought { of a yard of cloth for ${, 4 of a yard for $}^, } of a yard for ${, 
and i of a yard for %{^^. How much money did he spend? 

4. A family burned in December 3| tons of pea coal and 1} tons of nut coal; 
in January, 21 tons of pea coal and \f^ tons of nut coal; in February, 31 tons of pea 
coal and 2} tons of nut coal. * How much of each kind was burned during the three 
months? 

5. A boy worked 51 days for (4l> 1\ days for S5t, 3} days for $3}, 6} days 
for 151, and 11{ days for S12f . How Ihany days did he work, and how much money 
<fid be receive? 

6. I purchased 5 hams, net weight of each being respectively 17} lbs., 23| lbs., 
31! lbs., 221 \ lbs., 191 lbs. Find total weight. 

7. Find the weight of 5 cars of coal weighing respectively 13{ tons, 11^% tons, 
12H tons, 14i\ tons and 91 tons. 

8. Four cars of iron weighed respectively 28^ tons, 3O1P9 tons, 261*9 tons and 
29t tons. VfhsX was the total weight? 

9. A merchant received money in several sums, as follows: £102), £791, £S3|%, 
£26]^, £5 and £62{. What was the sum of these receipts? 

10. Four wheelmen rode in a day respectively 125} miles, 1071 miles, 89} miles 
ttd 95t miles. What was their total mileage for the day? 
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SUBTRACTION OF FRACTIONS 

216. To be subtracted, fractions must have a common denominator. 



216. To find fhe difference between two fractions. 

Example. — Find the value of f — f //. 

217. Rule. — Reduce to a common denominator ^ and write the ^ ^ 
difference between the numerators over the common denominator. 

ORAL EXERCISE 



68 L.C.D. 



218. By inspection find the value of 

^. I-! 6. J~,\ 10. H-,^ 14. ii-f 

5. f-i 7. J-f 11. «-i 16. if-l 

4. i-f ^. «-! ^^. *-« 16. If-J 

219. Perform the subtractions 

1. From H take j\ 5. From ^Vff t^ke f ^. From ff take f| 

^. From tt t^ke \ 6. From A take ^ iO. From JH take -^j^ 

3. From J| take 1| 7. From ffi take ^ 11. From JH take \ 

4. From li take A 5. From f J take If jf^. From |? take \l 

220. To find fhe difference between two mixed numbers. 

Example. — Find the difference between 14f and 3| 

.. ^^ ^^ In practise it is sufficient ^ //. /v: 

J> - j;^/ ^ >5^/ towrite: £^=/^/ 

221. Rule. — Subtract the fractions and the whole numbers separately, then combine 
the restdts. 

Note. — If the fraction of the minuend is smaller than the fraction of the subtrahend, borrow 
one unit from the whole number, reduce it to an improper fraction and add it to the fraction of the 
minuend. ^ 

WRITTEN EXERCISE 

222. Find the difference between 

1. ^ and 2 A 9. 13\ and 2f 17. 678if and 399it 

2. H and f 10. 15| and 7| 18. 1037^ and 674^ 

3. Si and If 11. 237 Va and 159f 19. 367^^ and 287i| 

4. 17 and H 12. 587ii and 258f 20. 973f and 587^^ 

5. 2f and 1§ 13. 781 and 275 ,V ^1- 198f and 132^V 

6. 3i and 2f i^. 627f and 422^^ 22. 622| and 419J 

7. 5 1*5 and 3| i5. 580f and 316i 23. 792H and 126| 

8. 3i and 1| 16. 642| and 417} 24. 716f and 242f 
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WEITTEN PROBLEMS 

1. /. What is the value of (J+f-J)+!? 
2. Find the value of 3i+5i+3i-2;. 

5. Find the value of (16f+12})-(5i+6,V). 
4. What is the value of 56i-38f+19l-8J? 

6. From the sum of 14} and 11 J take the difference between 35} and 26}. 

6. From f*i take ^Ai &nd add ]}. 

7. From a barrel containing 37f gallons, 29f gallons leaked out. How much 
remains in the barrel? 

8. A farmer sold 560 iV bu. from a bin containing 927^ bu. How many bushels 
still in the bin? 

9. A lady bought a shawl for $13}, a hat for $12f , and a dress for $25J, and 
in payment gave six ten-dollar bills. How much change should she receive? 

10. A man's family expenses for the month of January are: rent, $25f ; clothes, 
$17{; coal, $4]; groceries, $15}^. If he receives $87} a month, how much can he 



ive? 



//.I bought 9} tons of coal and had it delivered in 5 loads, the first containing 
1] tons, the second 1] tons, the third 1} tons, and the fourth 1} tons. What did the 
fifth load contain? 

li, A had 375 lbs. of wire and sold 25f lbs. to B, 75| lbs. to C, and 37 ,«« lbs. to D. 
How much had he left? 

IS. From a piece of cloth a merchant sold 37} yards to A, 23f to B, 12f to C, and 
there remain unsold 27 x^ yards. Find number of yards in the piece. 

H. From a piece of muslin of 74 yds., there were sold to different persons 6} 
yds., 8} yds., 12} yds., 15} yds. and 27} yds.; how many yards remain unsold? 

/5. From a tract of land of 472} acres .there were sold three farms, respectively 
112} acres, 220} acres and 88} acres. How many acres were retained? 

t$. In locating a park, tracts of land were bought as follows: 33} acres, 178} 
acres, 82f acres, 13} acres and 3} acres. Roads and building sites occupied 18} 
acres, and woodlands, 87{ acres; the remainder was in grass. How many acres in 



/7. From 25000 bushels of wheat, there were taken four car-loads of 837} bushels, 
986} bushels, 1006} bushels and 883} bushels. How many bushels were left? 

18. A trip of 3230 miles was made as follows: 478} miles the first day, 518} 
mfles the second day, 490} miles the third day, 537} miles the fourth day, 487 { miles 
the fifth day and 427} miles the sixth day. How many miles were traveled on the 
Kventh day? 

19. From a hogshead of molasses containing 72J gallons there were drawn 9} 
gaDoDs, 15| gallons, 13} gallons and 27} gallons. How many gallons remain? 

SO. A wheelman traveled the first day 126} miles, the second day 137} miles, 
the third day 117} miles, the fourth day 27} miles, the fifth day 141} miles. How 
many miles must he ride to complete 752} miles? 
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MULTIPUCATION OF FRACTIONS 

224. Multiplication of fractions is the process of finding the product of two 
factors when one or both of them are fractions. 

Note. — When any number is multiplied by a number greater than 1, whether a whole or mixed 
number, the product is greater than the multiplicand; but when a number is multiplied by a fraction 
lees than 1, the product is less than the multiplicand. 

225. To multiply a fraction by a fraction. 

Example. — What is the cost of iV of a yard of cloth at %i% per 3rard? 

3 
/O /2 / ZO ^0 /O ?*^ ^^ 

WRITTEN EXERCISE 

226. Find the product of 

^ JXJ 4. UXJ 7. iVXjf ^0. §XiX? 

^. ilXA J. UXi? S. AX^^ lU ix?xij 

5. Jxii ^. l^xH ^. ixjxi ^^. jxfxA 

Note. — Compound fractions arc connected by the word o/ and are simplified by the operation of 
multiphcation. 

Find the product of 

IS. \ of fXU 17. AXtJXifiXH 

^4. \ of iX 1*5 of \ 18. i of 5 of i of tV 

15, |of IJof 1?XS 19. llXlfXU 

/^. iVXHXA of ,•, ^. *X?XtXiiX}f 

227. IluLE. — Multiply the numerators for a new numerator and the denominators 

for a tietv denominator, 

NoTK. — The work may often be shortonea by cancelation. 

228. To multiply a whole number by a fraction. 
Example. — Multiply 57 by i 

37/f ^3//3 ^ 

WRITTEN BXERCISB 

229. Multiply 

/. ? I>.v2l .->. libySS B. H by 165 

^- \ l)y l« ft\ 1 \ by 68 10. fi by 85 

^- \ by 17 ?. W by 25 //. 66byf 

«Iby2(» .V. ^3by75 /«. 14 by A 

230. l{t>i.K. Multiplii (hr whiAe number by the numerator, and divide ti 
by thr ilc.nomimtUtr. 



pndvi^ 
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23L To mnll^ a mixed nam] 
KxAMPLE. — Multiply 229f by 7 

2 2 ^V3 
7- 



/ 6 o yV3 

WRITTEN EXERCISE 



7tiinos l-Y-41; 
write J and cam* 4 



Multiply 

/. 3371 by 9 5. 397| by 38 9. 1378H by 423 

2. 426f by 15 6, 439] \ by 45 10. 3789| J by 629 

S. 568J by 21 7. 897? by 87 11. 4288U by 325 

^. 287 J by 35 S. 989} by 237 12. 5063$] by 724 

233. Rule. — Multiply the fraction by the whole number^ adding the result to the 
product of the whole nu?ra6er«. 

234. To mult^ly a mfaced number by a mfaced number. 

Example.— Multiply 37§ by 35} 3 / /^ 

(1) 37X35 J ^/^ 

(2) 37X1 / f S" 

(3) |X3o / / / 



(4) IXJ 






/ 3 3 / '// 

WRITTEN EXERCISE 

235. Multiply 

/. 56| by 27} 6. 178} by 15| 9. 468| by 239* 

?. 371 by 251 6. 2^1 \ by 37} 10. 567? by 256} 

S. 87i by 19} 7. 468i by 35 J 11. 608 j bv 197 {J 

i. 437 J by 18| 8. 276}} by 127} 12. 7^3 ,», by 230,'. 

236. Rule. — Multiply^ separately^ the whole numbers, each fraction by the opposite 
icholf number^ and the fraction by the fraction; add these products. 

WRITTEN PRORLEMS 

237. Find the cost of 

/. 385} pounds of paper at 2% cent« per pound. 
2. 378} pounds of beef at 72 cents per pound. 
S. 878j >'ards of muslin at 9} cents per yard. 
Jf. 676} bushels of timothy seed at $5.62} per bushel. 
S. 173} doJten eggs at 18} cents per dozen. 
/>. 375} gallons of wine at $2.37} per gallon. 
7. 739} quarts of berries at 5} cents per quart. 
S. 378 1*, acres of land at $127} per acre. 
9. 39] pecks cf apples at 37} cents per peck. 
10. 837} pounds of coffee at 33} cents per pound. 
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DIVISION OF FRACTIONS 

238. Division of fractions is the process of finding the quotient when the dividend 

or divisor, or both, are fractions. 

Note. — The quotient is larger than the dividend if the divisor is less than 1, and smaller if the 
divisor is greater than 1. 

239. The reciprocal of a number is 1 divided by that number; as, the reciprocal 
of 5 is i; of 9 is J. 

240. The reciprocal of a fraction is 1 divided by that fraction, and simply inverts 
the fraction; as, the reciprocal of f is |; of f is f. 

241. To divide a whole number by a fraction. 

Example. — Divide 2 by f 

^ ^ It will be observed by the following steps 

-^ — z_ *^ m,^m -2 )( _v3_ g__3 6 — -, t3 in reasoning that the divisor naturally inverts 

%3 2, 2 itself. To divide by } is to divide by J of 2. 

^^ If we divide 2 by 2, we have as a quotient 1. 

2, 2' • 3 ^ 3 ^ divisor J as great would produce a quotient 

"^ ^ "" / ^ 2, *^ 2 ^ times as great, that is, 3 times 1 or 3; or } 

is contained 3 times as often as 1, or 3X2 or 
6 times, and } Lb contained \ as often as } or i of 6 times or 3. One may be expressed under the 
whole number, and the division performed similar to a fraction by a fraction. 

242. Rule. — Multiply the dividend by the divisor inverted. (In other words, 
multiply the dividend by the reciprocal of the divisor.) 



WRITTEN EXERCISE 

243. Divide 

i. IbyJ 4, 15 by}? 7. 39 by jf 70. 224 by f| 

2. 9 by I o. 20 by ] J 8. 45 by ^V 11. 375 by U 

3. 16 by t (?. 25 by J? 9. 168 by ff 12. 670 by H 

244. To divide a fraction by a whole number. 

Example 1. — Divide | by 2 

1-5-2 = 1^ or ^-^J = |XJ=6 Dividing the numerator divides the fraction. 

Example 2. — Divide ^ by 3 

6 -5- 3 = iV or 4 -5- 1 = I X I = 1*5 Multiplying the denominator divides the fraction. 

245. Rule. — Divide the numerator by the whole number^ or mvUiply the denon^ 
inaior by the whole number. 
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WRITTEN EXERCISE 

Divide 
;. §by2 -*. iby4 7. « by 5 70. J j by 10 

f. I by 3 6. n by 9 8. tl by 7 11. \\ by 15 

5. iby2 ^. JibyS P. ||by9 7£. i|by25 

aC7. To diflde a fraetion by a fraction. 

Example. — Divide } by f 

To divide by a fraction, the principle b the 
}^Js}x4»|»li same, whether the dividend be a whole number 

or a fraction. 

848. Rule. — Multiply the dividend by the divisor inverted. 

WRITTEN EXERCISE 



I. Divide 

i. ! by } -*. ? by I 7. H by } 10. 1} by | 

^. i by i 6. U by ,V S. U by f //. 2§ by 1} 

3. iV by I ^. H by I*, P. 11 by A l^> ^ by IJ 

880. To diflde a mixed number by a whole number. 
Example.— Divide 37i by 2 

^ i 9 7 ^ '^'^ divided by 2 gives 18, with a remainder 

*> / *^ ^i jy of 1. Adding this remainder to the fraction of 

/ ^^ ^c dividend, and reducing to an improper frao- 

0&>99%^ /fi,^ *Ji X /x ^fi **^°» ^^ hAwe \. Dividing | by the divisor we 

have }, which completes the quotient. 

851. Rule. — First divide the integral pari of the mixed number; if there be a remain^ 
kr, add it to the fractional part; then divide the fractional part. 



WRITTEN EXERCISE 

Divide 

;. 75i by 4 6. 3971| by 27 9. 87378J by 129 

S. 137| by 9 6. 4781? by 33 10. 98375 ,V by 137 

5- 148i by 19 7. 66781 by 35 11. 87634 J by 147 

4. 267} by 23 8. 6438} by 39 IS. 93675 1^ by 165 



3 ^ 



8BS. To difide a whole number by a mixed number. 

Example.— (1) Divide 243 by 4i; (2) 7854 by 30i 

^ ^'^ 7 rsi/ ^ 3 o% _ 

"w" // 

8S4. Rule. — Reduce both dividend and divisor to improper fractions having a 
denominator (by multiplying both by the denominator of the fraction in the 
'), then divide the numerator of the dividend by the numerator of the divisor. 
Off give the whole number a denominator of 1, invert the divisor and proceed as 
m mulHplicaiion. 
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WRITTEN EXERCISE 

265. Divide 

1. 46 by 6J 6. 364 by llf 9. 1219 by 56|J 

2. 32 by 3f 6. 892 by 13| 10. 3924 by 42i? 
S. 79 by 7i 7. 478 by 24H ^^. 4685 by 74^^ 
4, 122 by 9J 8. 572 by 31}^ 12. 62830 by 126^ 

256. To divide a mixed number by a mixed nmnber. 

Example.— Divide 358^ by 18f 

Reducing both dividend and' divisor to twelfths, we 

/ t^yt/ ) 5 'T/P'/^ divide the numerator of the dividend by the numerator of 

y . the divisor; or reducing to improper fractions, we invert 

the divisor and multiply, canceling if possible. 



/ z / -a 
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7Sl. Rule. — Reduce both dividend and divisor to improper fractions having a com- 
mon denominator (by mvUiplying both by the least common mvUiple of the denominators 
of the fractions) f then divide the numerator of the dividend by the numerator of the divisor, 
(hf reduce to improper fractions, invert the divisor and proceed as in muUipHcaiion. 



WRITTEN EXERCISE 

258. Divide 

1. 67i by 12i 5. 637^ by 25| 9. 6789A by 97H 

2. 87| by 15f 6. 938t\ by 32J 10. 9878^, by 104^ 
8. 327f by 24J 7. 1267f by 87} 11. 97834 by 129A 
4. 837f by 19} 8. 2376J by 39| 12. 24389} by 214| 



WRITTEN PROBLEMS 

259. 1. If I of a pound of coffee costs 24 cents, what will a pound cost? 
2, At S| per bushel, how many bushels of apples can be bought for 18? 
S. If i of a pound of butter costs 12^ cents, what will } of a pound cost? 

4. At $} per yard, how many yards of silk can be bought for $7^? 

5. If a man saves Sf each day, in how many days can he save S6(? 

6. If a horse can eat f of a bushel of oats in one day, in what time can be eat 
8} bushels? 

7. If a train runs 155} J miles in 3| hours, what is its average rate p^ hour? 
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8. How many barrels of flour can be purchased for $21, if { of a barrel costs $4? 

9. What will 3| tons of coal cost, if 7) tons cost $35? 

10. If 7 men can dig a cellar in 3) days, in what time can 3 men dig it? 

//. 18 men work 6 days for $300, how much should 5 men receive for the same 
time? 

if. If a pound of butter costs 18| cents, how much can be bought for 12) cents? 
For 90| cents? 

13. If 7} barrels of oil contain 319} gallons, how many gallons will 3} barrels 
eootain? 

14^ If { of the value of a house is $13706, what is the value of } of it? 

15. If 4) tons of coal cost $19), what will 37} tons cost? How many tons could 
be bought for $337}? 

16. B bought a house and lot; the lot cost $3700, which was } of the cost of 
the house. What did he pay for both? 

17. If 23f bags of coffee cost $410, what is the cost of 12} bags? 

18. If 17} tons of hay cost $258}, what will be the value of 6| tons? 

19. If 69} acres of land cost $7660 1^, what is the value of 311} acres? 

BO. If 86} cords of wood cost $806^, what will be the price of 91^ cords? 

21. If 28} tons of bran cost $718}, what will 43} tons cost? 

ff . How many bushels of potatoes at $} a bushel will pay for 16} bushels of 
wbeat at $1} a bushel? 

3S. If 1} tons of coal cost $7}, how many tons can be bought for $145}? 

i4* If 3&} pounds of sugar cost $2j[, what will 72} pounds cost? 

26. A man exchanged 46^} acres of land worth $120} an acre for land worth 
$166} an acre. How many acres did he receive? 

26. If 6} tons of hay cost $93}, how much hay will be worth $157 A? 

27. A piece of muslin containing 42} yards costs $5} ; what will a piece containing 
63i >'ardfl cost? 

28. If 47} gallons of vin^ar are worth $9 A, what will be the cost of 5 barrels of 
43] gallons each? 

29. How many yards of sheeting worth 19} cents a yard should be given for 
7 hams weii^iing IDA pounds each, at 9H cents a pound? 

90. How many pounds of coffee at 25} cents a pound should be exchanged for 
3 roUs of butter weighing 4}} pounds each, worth 30} cents a pound? 
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COMPLEX FRACTIONS 



260. A con^lex lEraction is simply an indicated division, and to simplify it is to 
perform the operation indicated. 

261. To simplify a con^lex fraction. 

3/ 
Example.— Simplify -J- -^ =-^-^-^=4'^^ = 4- 

262. Rule. — Divide the numerator by the denomincUor. 

WRITTEN EXiSCISE 

263. Change to simple fractions 



10 
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8HOKT METHODS IN THE OPERATIONS OF FBACTHONS 

Addition and Subtraction 
264. To add or subtract two simple fractions. 
Example. — Add } and ^ 

266. Rule. — MuUiply each numerator by the opposite denominator and write 
the sum or the difference over the product of the denominators. 

Multiplication and Division 

266. To multiply a whole number by a mixed number that is }, }, |, etc., dl 
10, 100, 1000, etc. 

Example.— (1) Multiply 256 by 12i; (2) 1896 by 33i 

C^^aa a,^5tTrnoo -Aff-iff 

267. Rule. — Amiex to the muUiplicavd one cipher if the multiplier is a pari of 
10, two, if a part of 100, etc,, and divide by (he denominator of (he fractional part. 
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Multiply 
/. 432 by 12} 
2. 276 by 8| 
5. 348 by 14> 
4. 96 by 2} 



WBITTEN EXERCISE 

6. 960 by 16f 

6. 593 by 14 1 

7. 878 by 33} 

8. 498 by 11 J 



P. 325 by 6} 
10. 750 by 9,', 
//. 832 by 3} 
12. 1248 by 6} 



L If the part is }, }, }, etc., greater or less than 10, 100, etc., add the result to 
or subtract from the increased multiplicand as indicated in examples. 



ExAMPixs.— (1) Multiply 187 by 116}; (2) 436 by 91} 



6,}/ r 7 O ff 

2 / r / ^% 



ISXPLANATION 

(3) 16} = iofl00 
(4> 8} = ,>i of 100 



y^Jz/.J 6, 

^ 3 6. 3 37 fi 



f* 



870. RcxE. — Add or subtract the fractional part greater or les$ than 10, 100, etc. 



271. Multiply 

1. 574 by 112} 

2. 872 by 87} 
S. 196 by 116} 
4. 572 by llli 



WRITTEN EXERCISE 

6. 472 by 83} 

6. 784 by 75 

7. 847 by 114? 

8. 686by85f 



9. 384 by 133} 
10. 784 by 66} 
//. 1210 by 109,', 
12. 750 bv 125 



S72. To divide ft wlude namb«r by ft mind number ftutt ia }, \, }, of 10, 100, ele. 
Examples.— (1) Divide 960 by 12}; (2) 385 by 33} 



7 ^ 
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ST3. Rule. — MviHply the dividend by the denominator of the equivalent fraction. 
Mark off one right hand figure if the divieor i» a fractional part of 10; two, if a fractional 
pari t^ 100, etc. The remainder will be tenths if a fractional part of 10, and hundredth* 
if a fradional part of 100, etc. 



274. 

/. Divide 432 by 12} 
2. Divide 276 by 8} 
S. Dii-idc 595 by 16) 
4. Divide 348 by 14| 



WRITTEN EXERCISE 



6. Divide 384 by 33} 

6. Divide 189 by 12} 

7. Divide 297 by 9,', 

8. Divide 1462 by 133} 
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REVIEW PROBLEMS 

276. 7. Simplify |-^[| 

2. Add 27}, 67}, 38J and ^^^ 

5. What is the value of ,V« of il+7}X3i of if 5? 

4> The product of two numbers is 405 and one of them is 27f . What is the 
other? 

6. There are two numbers whose difference is 49} and one number is | of the 
other; what are the numbers? 

6. If a man travels 4 miles in f of an hour, how far would he travel in 2} hours 
at the same rate? 

7. At $f a yard, how many yards of silk can be bought for $10f ? 

8. If 48 is 2 of some number, what is | of the same number? 

9. A gentleman owning 1^ of a vessel sold } of his share; how much of the vessel 
does he now own? 

10. If a person contracts to finish a piece of work in 27 days, what part of it 
should he have done in 12 days? 

IL A merchant lost J of his capital, after which he gained S700 and then had 
$2500; what amount did he lose? 

12. A and B own a steamboat; A owns i\ and B the remainder of the interest. 
If $7000 has l)ecn gained during a season, how much should each receive? 

13, Divide $4500 between two persons so that one shall have f as much as the 
other. 

14» Suppose the cargo of a vessel to be worth 2f times the vessel; what is the value 
of the vessel if the cargo is worth $17500? 

15, If 8} tons of hay cost $100, how many tons can be bought for $125 at the 
same rate? 

16, If i of 10 l)ushels of wheat cost $7}, how much will J of 8 bushels cost at the 
same rate? 

17, A cistern full of water sprung a leak, and before the leak was stopped f of 
the water had run out, but S as much as had run out ran in. What part of the cis- 
tern had l>een emptied when the leak was stopped? 

IS, How many suits of clothes requiring 5f yards each can be cut from 121} 
yards of cloth? 

19. A tank has two outlet pipes; one can empty it in 5 hours, the other in 8 
hours. In what time will the tank \ye emptied if both be opened at one time? 

^), A can do a piece of work in () hours and B can do it in 5 hours; in what 
time can lH)th working tog<»ther do it? 

^/. .\ and B together have $1()40. If B's money is equal to f of A's, how much 
has each? 

3^, A farmiT sold i\ Uiles of hay, weighing respectively 112| lbs,, 120^ Ibs-^ 
98i{ Iks., 137} Ihs., IISJ W^.y 108J ll)s.; find selling price at If cents per pound. 



I 
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iS. If 17§ bushels of potatoes are equally divided among 7 families of 3 persons 
each, how many should be given to each family and how many to each person? 

24' A man paid $35 for a eolt, ? of which cost was j'*, of the cost of a horse. 
What did the horse cost? 

36. A grocer bought 107§ bushels of potatoes and sold 36? bushels. He after- 
ward purchased 54} bushels of one man, 37} bushels of another and then sold 47] 
bushels. How many bushels had he then remaining? 

26. What is the total value of 307* yards of prints at 6^ cents per yard; 407' 
yards cloth at $2.06^ 325- yards cassimere at $4.37*? 

NoTS. — Small figures indicate quarters. 

27. Bought a watch and chain for $140, the chain costing I as much as the 
watch. Find cost of each. 

28. A speculator has } of his money in city lots, § in farm land, and the remainder, 
$17230, in cash. Find amount invested in city lot^ and farm land. 

29. How many bushels of apples worth 62} cents per bushel must a farmer 
exchange for 125} yards of carpet at $1.12 per yard and 33§ yards of cloth at $2 J 
per yard? • 

30. From a Imrrel containing 37} gallons of syrup, a grocer sold 25f gallons. 
What part of the barrel remains unsold? 

5/. A man*s income is $10f per week, and his expenses are $8}. How many 
weeks will it require to save $137}? 

32. An importer bought a number of bales of silk, each containing 157 yards, 
at $1] per yard, and sold it at $2 J, gaining $623. How many bales did he buy? 

33. A, B and C have a certain sum of money. A has } of the sum, B i, and C the 
lemaiiider. Find the sum each has, if A has $42. 

34. A jeweler engaging in business lost f of the sum invested, after which he 
•old the remaining stock, gaining $632, and received $3162. Find loss. 

35. A can do a piece of work in 5 days and B in 6 days. In what time can they 
do it w«Mldng together? 

36. A and B can do a piece of work in 12 days; B can d6 it alone in 20 days. In 
what time can A do it? 

37. A Liverpool merchant bought 56 bales of cotton, each containing 367} lbs., 
at I6\t cents per lb., and sold it for 19}} cents per lb. Find his gain if the freight 
amounted to $97.50. 

38. How many yards of cloth can a merchant buy for $24}, if $} is paid for 
] of a yard? 

39. A bushel of wheat produces 40 pounds of flour. How many bushels must 
be taken to the mill to produce 300 pounds of flour, if the miller takes } of the wheat 
for toU? 

40. What is the value of 9 pieces of goods containing respectively 47, 49\ 45*, 
37*, Se*, 48", 43', 41' and 46* yards, at 62} centij per yard? 

41. A man bought 321} acres of land at $67} per acre, and sold f of the land at 
|76| per acre, and the remainder at $75f per acre. Find his gain. 
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4^. How many lemons would have to be sold to gain 20 cents, if bought at the 
rate of 2 for 1 cent and sold at the rate of 5 for 3 cents? 

43. A man bequeathed J of his estate to his wife, | of the remainder to his son, 
and what was still left to his daughter. If the son's share was $4675} more than the 
wife's, what was the value of the estate and the share of each? 

44- A man purchased a horse and buggy for $1267.50, paying i more for the 
horse than for the buggy. Find the cost of each. 

45, A and B have $1265. If A has | less money than B, how much has each? 

46, A father divided $1260 between his son and daughter, giving his daughter 
4 as much as his son. How much did each receive? 

47, A lady spent i of her monthly earnings for board, J of the remainder for 
clothes, and still has left $17}. What did she receive per month? 

48, In how many days will a boy earn $130 by sawing wood at ${ per cord, pro- 
vided he saws 2} cords per day? 

49, How many bushels of potatoes, bought at $| per bushel and sold at 62} 
cents, will realize a gain of $25? 

50, I own f of a mill worth $8043 and sell f of my share. What part of the mill 
do I still own and what is its value? 

51, If I own f of a property, and | of my share is worth $3955, what is the entire 
property worth? 

52, A, B and C own a factory. A owns ^; B owns } more than A. What part 
does C own? 

53, Divide $3000 into two parts so that one shall be ^ as much as the other. 

54' A can do a piece of work in 8 da3rs, B in 12 da3rs, and C in 15 days. After 
A and B work together 3 days, how long will it require B and C to finish the work? 

55. A grocer bu3rs sugar at the rate of 16 pounds for $1 and sells it at the rate 
of 12 pounds for $1. How many pounds will he have to sell to gain $1? 

56. A, B and C engage in trade. A puts in $4000, B $6000 and C $5000. At 
the end of the year they find they have gained $4500. How much should each receive? 

57. A grocer bought f of a barrel of molasses and sold | of it for the entire cost 
and the remainder at cost, and gained by the transaction $2}. Find price per barrel. 

58. It requires 8 minutes for the larger of two pipes, and 12 minutes for the 
smaller, to fill a cistern. Find time required for both together to fill it. 

59. I of the difference between two numbers is 882. If | of the larger is equal 
to the smaller, what are the numbers? 

60. A young man agreed to work for a year for $600 and a suit of clothes. His 
employer discharged him at the end of nine months, giving him $422.50 and the suit. 
What was the value of the suit? 

61 . A lady spent $22} for a dress, $9| for a hat and $5| for shoes. She then found 
that she had left | of the sum of money she originally had. How much had she at 
first? 
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0f. If |\ of a property is worth $7621.30, what is the value of i- at the same 

rate? 

63. B has in bank $237}. Hb income is $6} per week and his expenses 99^. 
How many weeks will his reserve fund hold out? 

64. A broker invested $37056 in land, and sold it for 1,^ times its cost, gaining 

S4 per acre. How many acres did he buy? 

31 8 

65. If i of ! of It times a man's money is $2626, what is { of .«-of 3} times 

his monev? 

66. A can mow a field in 6 days, and A and B together in 2} days. How many 
days will it require B alone to mow the field? 

67. A, B and C can do a piece of work in 10, 12 and 15 hours, respectively. How 
long will it take all of them, working together, to do the work? If they receive $45, 
bow should it be divided? 

6S, A father divided $2151 between his two sons, so that } of what the younger 
received equaled J of what the older received. Find amount received by each. 

69. A man owning f of a vessel sold i^ of his share for $21242. Find value of the 
vei«^l and of his remaining share. 

70. How long will it require to fill a cistern with a capacity of 337} gallons, if there 
15 a pipe discharging into it 23} gallons per hour and there is a leak by which it loses 
2} gallons per hour? 

71. If a boy buys peaches at the rate of 6 for 4 cents and sells them at the rate 
of 4 for 3 cents, how many must he buy and sell to gain 25 cents? 

7i. I spent I of my money for an overcoat and { of the remainder* for a dress 
suit. If the overcoat cost $11) less than the dress suit, what was the cost of 
each? 

73. A boy earned $562) in two years, and } of what he earned the first year and 
$50 equals what he earned the second year. Find sum earned each year. 

74. B lost f of his money, and after earning i as much as he had lost he had 
$237). How much had he at first? 

75. A boy and a man receive $1276 for a year's work. If the boy can do f as 
much work as the man, how should the money be divided? 

76. A grocer bought a tub of butter containing 84 pounds at 18f cents per pound, 
and sold i of it for $14 and the remainder at a profit of 4) cents per pound. Find 
ICHkin. 

77. A miller bought 72) bushels of wheat at 87) cents per bushel and sold ) of it 
at 92) cents per bushel, and the remainder at $1.12} per bushel. Find his gain. 

78. Bought 768 pounds of coffee, and sold sufficient to amount to $87.50 at 27) 
cents per pound. How much is unsold? 

79. A lady withdrew ^\ of her money from bank and spent ) of what she with- 
drew for a dress. If the dress cost $24, how much money has she still in bank? 

80. A purchased 325 horses and sold them so that ) of what he received for them 
equaled the cost. If his gain was $9875, what did they cost him per head? 
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81. If ^ of a farm is worth $450 more than | of it, how much is the whole farm 
worth? 

82. f of the sum paid for a house is the sum paid for a lot. What is the cost 
of each if together they cost $14014.21? 

83. I of B's money is equal to J of A*s and the sum of their money is $19008. 
Find share of each. 

84' A speculator bought a tract of land at $67J per acre. He sold f of it at $87§ 
per acre, | of the remainder at $76^ per acre, and 105? acres, or what still remained, 
at $80i. Find his profit. 

85. A dealer expended $5460 for grain, i for wheat at $1.37- per bushel, J for 
com at $.60f per bushel, and the remainder for rye at $.89 per bushel. How many 
bushels of each kind did he purchase? 

86. A and B each had | of a ton of hay; B sold A f of his hay. What part of 
A's equals B's after the sale? 

87. A's farm, consisting of 325f acres, cost him $62J an acre. He sold i of it at 
$67 an acre, J of it at $70 an acre, and the remainder at cost. Find his gain. 

88. I bought 6 hams, weighing respectively Hi lbs., 12^ lbs., 7i% lbs., 9f lbs., 
15J lbs. and 13H lbs., at llf cents per pound. I sold the first 3 at 15| cents per pound 
and the last 3 at 16J cents per pound. Find my gain. 

89. A dealer bought 5 cars of coal of 13f tons, lljV tons, 12^J tons, 14:^1^ tons 
and 9i®i\ tons. Find the total cost at $6.75 a ton. 

90. From a chain 546| yards long traces J of a yard long were cut. How many 
pairs were cut, and what part of a yard remained? 

91. A farm consisting of 253f acres cost $62f an acre; ^ of it was sold at $67} 
an acre, i of the remainder at $72} an acre and the remainder at cost. Pind the 
gain. 

92. How many lots containing 2i^ acres can be sold from a field containing 45.f 
acres, and what will the remainder be worth at $158 an acre? 

93. A dealer bought 5 turkeys weighing respectively 17| lbs., 23^ lbs., 21f 
lbs., 22}^ lbs. and 19J lbs., at 13f cents per pound, and sold them at 16| cents per 
pound. Find his gain. 

94. Sold i of the difference between 758| and 948 1 tons of coal for $1328}. 
What was the price per ton ? per cwt.? 

96. A farmer sold to a merchant 3 hams weighing lOf lbs., 11} lbs. and 12}f lbs., 
at 12} cents a pound; 12} dozen eggs at 25} cents a dozen. He took } the value of 
these commodities in cash, } of the remainder in sugar at 6} cents a pound, and the 
balance in muslin at 12} cents a yard. How much cash did he receive? How many 
pounds of sugar? How many yards of muslin? 
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RELATION OF NUMBERS 

S78. Finding the relation which one number bears to another is a process of 

division, and the result is expressed in times either integrally or fractionally. 

Ex. — What is the relation of 10 to 5? 

Ans. — 10 is 2 times, or twice 5. 

Ex. — WTiat is the relation of 5 to 10? 

Ans. — 5 b one-half of 10. 
NcrfE. — Only numbers of the same denomination can be thus compared. 

MENTAL PROBLEMS 

277. /. What is the relation of 8 to 4? Of 12 to 6? Of 36 to 12? Of 12 to 84? 
Of 72 to 6? Of 96 to 8? Of II to 121? Of 132 to 12? Of 132 to 11? 

2. What part of 8 apples is 6 apples? Of 16 bushels is 10 bushels? Of 35 gal- 
ionf( is 20 gallons? 

5. WTiat part of 100 is 12J? 25? 16J? 14|? 8§? 9,\? 33i? 20? 6J? 
Hi? 31? 2§? 37§? 62§? 

4. If 4 yards of silk cost $12, what will 8 yards cost? 
SotmoN. — 8 yards will cost twice as much as 4 yards, or $24. 

5. If 10 pounds of sugar cost 50 cents, what will 100 pounds cost? 

6. If 7 yards of chintz are worth 91 cents, what is the value of 21 yards? 

7. If 8 pairs of shoes cost $15, what are 32 pairs worth? 

8. If 12 oranges cost 35 cents, what is the value of 36 oranges? 
P. If 15 horses cost $800, what are 75 horses worth? 

10. If 9 men can build 17 rods of wall in a given time, how many rods can 54 men 
build in the same time? 

11. If a man bought 11 pigs for $9, how many could he have bought for $45? 

12. 4 men plowed 28 acres in 6 days; how many acres could they plow in 18 days? 

13. How much will 5 books cost if 25 books cost $15? 
SrooseinoN. — 5 books are ^ of 25 books. 

14. What will 7 tons of hay cost if 28 tons cost $168? 

15. If a wheelman rode 510 miles in 6 days, how far could he ride in 2 days? 

16. If 84 busheb of wheat are worth $77, what is the value of 12 bushels? 
77. If 63 gallons of molasses are worth $27, what will 7 gallons cost? 

18. A man had $30 and lost $25, what part of the original amount has he left? 

19. A man had $35 and received $70 additional; how does his present amount 
compare with the first amount? 

20. A man has $45. He spends $9. What part of the original amount has be 
gpent? What part remains? 

21. In A bin of 60 bushels of wheat, 20 bushels are damaged. What part of 
the wheat is sound? 

22. A pole 60 feet long is sunk 15 feet in the earth; what part of it is in the air? 
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23. Two men engage in a business venture, the gains or the losses to be shared 
in proportion to money furnished; A puts in $60 and B $90; how should they share 
the gain? 

24' In a mixture of clover and timothy 30 pounds are clover and 10 pounds are 
timothy; what is the proportion of each in the mixture? 

25. In a blend of coffee 39 pounds are Java and 13 pounds are Mocha; what is 
the proportion of each in the blend? 

26. A farmer made an insecticide of 99 parts water and 1 part London purple; 
what is the ratio of the Lfondon purple to the water? Of the water to the mixture? 

27. If Java and Mocha are blended in the proportion of 4 to 1, how many pounds 
of each in a mixture of 60 pounds? 

28. In a blend of tea, the black is to the green as 5 to 3; how many pounds of each 
in a mixture of 24 pounds? 

29. In a certain school, the boys are to the girls as 8 to 5; how many of each, 
the total number on roll being 52? 

30. Doe's money is to Roe's as 7 to 5; how much has each if both have $96? 

31. In SL mucilage mixture 3 pounds of water are used and ^ pound of gum- 
arabic; how much of each must be taken to make 70 pounds? 

WRITTEN PROBLEMS 

278. 1. A contributed $4500 to a charitable institution, B $7500, and C $3000. 
What part of the total did each contribute? 

2. A grocer bought 560 pounds of Rio cofifee and 440 pounds of Java. What 
part of the whole amount is each? 

3. A merchant bought 3 rolls of carpet. The first contained 360 yards, the 
second 560 yards, and the third 840 yards. What part of the total in each roll? 

4. Jones has a capital of $2250 and gains $750; what part of his present worth 
is his gain? 

6. A merchant's business expenses outside of rent for a year amount to $3500 
and his rent is $700; what part of his total expenses is his rent? 

6. A shipper sends goods over one railroad 600 miles and over another 400 
miles; if his freight charges are $30, how much should each road receive? 

7. In a shipment of grain there are 6500 bushels of wheat and 3500 bushels of 
oats; what part of the shipment is wheat? What part is oats? 

8. The receipts from certain agricultural products amount to $3000 from hay, 
$2500 from potatoes, and $2000 from straw; what part of the whole amount was 
received from each? 

9. In a partnership A invested $4000, B $3000, and C $2000; what part <rf 
the gain should each receive if they share in proportion to investment? 



RELATION OF NUMBERS 71 

10. A grocer mixed 40 pounds of Mocha coffee with 120 pounds of Java coffee; 
what part of the mixture is Java? What part is Mocha? 

//. At a partnership closing, D received $2000 as hb share of gain, E received 
S3000, and F $1000; what part of the gain did each receive as his share? 

12. Two kinds of coffee are blended at the rate of 2 pounds of one to 3 pounds 
of the other; how many pounds of each in 180 pounds of the mixture? 

IS. The relation of $2500 is to a second sum as 5 to 9; what is the second sum? 

14- A merchant's assets, $15200, are to his liabilities as 5 to 2; what are his 
liabilities? 

15. In a shorthand school of 220, the ladies are to the gentlemen as 7 to 4; how 
many of each sex in the school? 

16. A business man owes three creditors $2600 in the ratio of 6, 4 and 3; what is 
due each creditor? 

/7. A business man withdrew from bank $1250, which was I of the amount left in 
bank. How much had he in bank at first? 

18. I pay $156 for a horse, which is | of the amount paid for a carriage; what did 
both cost me? 

19. A cycler wheeled 135 miles, which was i of the distance he traveled by 
steamer; what was the length of his trip? 

20. If f of a vessel cost $15000, what is the value of } of it? 

21. If t\ of an estate is worth $101500, what would be a I interest in the estate? 

22. Bought { of a mill for $15250; what is the value of f of it at the same price? 

23. If I i of a factory is valued at $14014, what is ^ of it worth? 

24' If I spend { of $15, the remainder is what part of my friend's money, if he has 
$25? 

25. A has $45 and B has f as much, plus $22; what part of A*s money equals B's? 

26. What is the relation of 12^ to 37^? Of 37^ to 12|? What is the relation 
of 25 to 87}? 

27. A man having | of a ton of coal, sold } of it; what part of a ton remained? 

28. A merchant owned f of the stock of a store and sold J of his interest; what 
interest in the entire stock did he retain? 

29. A and B each had \\ of a ton of hay; B sold A f of his hay; what part of A's 
equals B's after the sale? 



DECIMAL FRACTIONS 

279. A. dedmat fraction, or a decimal, i^ a fraction whose denominator b 10 or 
a power of 10; as, ,\, iJo, lAo- 

280. In decimal fractions, a unit is divided into 10 equal parts, named teTUks; 
the tenths are divided into 10 equal parts, named kundredtka. In descending, each 
order is ,\ part of the preceding order, 

281. In a deciinal the denominator is indicated by a point (.) called the decamil 
point. Sufficient ciphers must be prefixed when necessary to make the places equal 
the ciphers in the denominator. Thus, |\ is written decimally .3; , Jj, .03; n^s, .003. 

282. The decimal point is also called the separatrix when it separates whole 
numbers and decimals. In United States money it separates dollars and cents. 

283. A pure decimal consists of decimal flgures only; as, .7, .45, .375. 

284. A mixed decimal consists of a whole number and a decimal; as, 6.9, 24.75, 
3.1416. 

285. A complex decimal is a decimal which has at its right a common fraction; 
as, .16|, .I8J, .083^. 

286. Dedmal notation applies to integers and decimals, and the processes are 
the same whether the scale is ascending or descending. 

As we ascend from units, each place in the integral scale is increased tenfold, 
and in the decimal scale decreased in the same ratio, the first place above units 
being tens and the first place below units being tenths, etc. 

DECIMAL NUMERATION 

287. The similarity and relation of the periods and orders in a dedmal to tboae 
in a Thde number are shown by the following 

NVMEBATION TABLE 

all illll i =11 J Elill 

9876S43210 . 123466769 

lotegraJ Periods and Orders Decimal Periods aad Ordore 
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WHOLE NUMBERS AND DECIMALS COMPARED 

288. Oenenl Principles: 

/. Both whole numbers and decimals increase from right to left and decrease 
from left to right in a tenfold ratio. 

?a. The farther an integral figure ^b. The farther a decimal fiffure 

is from the units order the greater its is from the decimal point the less its 
value. value. 

3a. Placing a cipher after a whole 3b, Placing ciphers after a decimal 

number multiplies it by 10; two ciphers, does not change \ls value, while placing 
by 100, etc. one cipher lx*tween the figures and the 

Note.— Ciphers are not properly placed decimal point divides it by 10; two, by 
before whole numbers. 100, etc. 

NUMERATION OF DECIMALS 
389. To read a pure decimal. 

Example. — .1375 is read, "One thousand three hundred seventy-five ten-thou- 
sandths/* or, "Thirteen hundred seventy-five ten-thoasandths.*' 

290. Rule. — First: Begin at the point and numerate the decimal figures to deter^ 
wtine the name of the right-hand order. The first place, being one-tenth of units, is called 
Tccras; the second, hundredths; the third, thousandths; ^f/ourtA, ten-thousandths, 
cte. Observe carefully the wriUen expression in decimals and integers. 

Second: Read the decinuU as if it were a whole number, adding the name of the right- 
hand order. 

TSL How to read a mixed decimal. 

Examples. — (1) 24.75 is read, "Twenty-four and seventy-five hundredths"; 
(2) 354.10665 is read, "Three hundred fifty-four and ten thousand eight hundred 
axty-five hundred-thousandths.'' 

S92. Rule. — After numerating the decimal figures, read the whole number, follow- 
ing ii with *'and*^ at the separatriz; then read the decimal after the manner of a pure 
deeimal. 



:. — Do not read "and " except at the decimal point. Thus, in the last example do not aay, 
** Three hundred and fifty-four and ten thousand eight hundred and sixty-five/' etc. 

998. How to read a com|^ex decimal. 

Examples.— (1) Read .83); (2) 83.166} 

NoTK. — The common fraction at the end of a complex decimal is not to be regarded as oocupy- 
iif a decimal place, but as being a part of 1 in the last place before it. Hence, the above »y^mplff 
ifcoukl be read, (/) "Ei^ty-three one-third hundredths''; (f) *' Eighty-three and one hundred sixty- 
■X t«o-Uiirda thouaaiidiha." 
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WRITTEN EXERdSB 



294. Write 


or 


read 




1. 


.5 




6. 


.025 


S. 


.05 




7. 


.77 


s. 


.005 




8. 


2.5 


4- 


.1 




9. 


7.055 


5. 


.15 




10. 


.055 



11. .1003 16. 349.52433 

12. .00205 17. 2000.0025 

13. .000109 18. .2025 
U. 32.10005 19. 100.1875 
15. 15.7006 20. 100.18 



NOTATION OF DECIMALS 

296. A dedmal should contain as many places as there are ciphers in the de- 
nominator of the equivalent common fraction. In the common fraction, it will be 
observed that the denominator is usually written and may be any number; in the 
decimal, the denominator is simply indicated and must be 10 or some power of 10. 

296. To write a decimal. 

Examples. — (1) Write forty-five hundredths; (2) fifty-six thousandths; (3) four- 
teen hundred twenty-five ten-thousandths; (4) three hundred seventy-five hundred- 
thousandths; (5) nineteen thousand sixty-four millionths. 

(1) .45; (2) .056; (3) .1425; (4) .00375; (5) .019064 

Note. — It is important to distinguish between the number part and the name part of a decimal 
expressed in words; as 45 hundredths. 

297. Rule. — First write the figures of the decimal as if they comprised a whole 
number J then place the point to the left of as many figures (counting from the right hand) 
as there would be ciphers in the denominator if written as a common fraction. 

Verify the notation by numerating the decimal from left to right, begirming at tenths. 

WUTTEN EXERCISE 

298. Write 

i. 9 tenths 12. One hundred and one thousandth 

2. 27 hundredths 13. Fourteen hundredths 

3. 83 hundredths 14- Twenty-five thousandths 

4. 125 thousandths IS. Sixty-six ten-thousandths 

5. 65 thousandths 16. Twelve hundred-thousandths 

6. Ninety-five tenths 17. Eighty-eight millionths 

7. 72 ten-thousandths IS. Nine and five-tenths 

8. 15 hundred-thousandths 19. Ninetv-nine ten-millionths 

9. 95 hundredths 20. One hundred-millionths 

10. 4175 thousandths 21. Eleven hundred eleven hundredths 

11. One hundreil one thousandths 22. Fifteen hundred and fifteen millionths 
23. Fifteen, hundretl fifteen millionths 

24' Twenty-five thousand and twenty-five thousandths 

25. Four hundnnl five and five hundred four hundred-thousandths 

26, Ninety-nine million nine hundreil ninety thousand ninety-nine and nine 
hundred ninety million ninety-nine thousand nine hundred ninety-nine billionths 
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REDUCTION OF DEQMALS 

To reduce a eomiiion friction to a decimal. 
Examples. — (1) Reduce f to a decimal; (2) A; (3) A 



^ 







37 yS- 




r/j 


fr- 


.S^rJ- 


f^ 


p.- 


./ry^r 


6J ^x^ 


. c^37^r 



£-.-. 


/ ^r.r 


,J3. 





/ 
/ 


^ 

2 r 




/ 2 
/ / 2 




ro 




3 2 



O f 3 7 S 







/ 



20 



'2 ^O 
2 2^ 



/ 

y 



&0 
6 O 



300. RcLE. — Place the numerator to the right of the denominator with a curved line 
bet w te n them, aa in ahort division. Draw a vertical line just to the right of the numerator 
and eron it tcith a horizontal line either above or below the numerator, as shown in the 
foregoing examples. 

Divide by the denominator, annexing ciphers to the numerator as required, and place 
a gwMient figure either above or below each cipher annexed. Continue the division urUil 
it results in a pure decimal or in the number of decimal places required. 

SOL The reduction of common fractions to decimals can often be easily and 
readily made by inspection and a study of common decimal equivalents. This can 
be done where it is poeable to resolve composite denominators into two or more easy 
betora; as, 

i » .125 f > .625 

I (J) - .25 t (}) - .75 

f - .375 i = .875 

I (i) - .5 

Example. — Reduce to a decimal (1) iV; (2) \l 

(1) A - J of J or i of .875 = .4375 

(2) )i - i of ^ or i of 2.6 - .8666+ 



808. Change to decimals by inspection 
'- A 4. H 

*. A s. H 



7. A 


10. ,V4 


8. a 


'/• iii 


9. \\ 


If- I'A 
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WRITTEN EXERCISE 



303. Reduce to decimal form 



1. 


I 


2, 


8 


3, 


f 


4. 


4 
5 


5, 


8 
5 


6, 


^» 


7, 


\l 


8, 


H 


9, 


H 


10, 


A 


11. 


i 



12. 


\i 


IS. 


18J 


14. 


8A 


16. 


\l 


16. 


Zlh 


17. 


16 
33J 


18. 


15 
66? 


19. 


iVs 


20. 


tVs 



21. \\\ 

22. \n 

U. rVsV 

25. 60,»s 

26. 18iJ 

27. 11 J 

29. 13J 
SO. 6f 



18 



OS. 


m 


ss. 


15A 


34. 


37i 

87J 


35. 


59A 


36. 


17tH 


37. 


25A 


38. 


34t*t 


39. 


32,?, 


40. 


940rig 



Note. — Carrying results to four decimal places is sufficiently accurate for most commercial 
operations. The operation may often be simplified by reducing the common fraction to its lowest 
terms before dividing. 

304. To reduce a decimal to a common fraction. 

Examples. — Reduce to common fractions (1) .25; (2) .16f ; (3) .0625 

1 
4 

2 
625 5 1 



(1) 



25 = -2^ 
'^^ 100 



l^; .lOf 100 3 ^ 100 6 



(3) .0625 = 



10000 80 16 



306. Write the decimal in the form of a common fractioUy omitting the decimal 
point and any ciphers standing next to it, and using the figures for a numerator; for a 
denominator f write 1 with as many ciphers annexed to it as there are places in the decimal. 
Reduce to longest terms. 

Note. — In the case of a complex fraction, simplify according to method in common fracti<Hi8. 
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306. Change to common fractions 



/. 


.25 


9. 


.10? 


17. 3.75 


25. .98} 


SS. 2.001 


2. 


.5 


10. 


.335 


18. 12.5 


26. 7.30J 


54. .007A 


3. 


.15 


11. 


.66} 


19. .083J 


27. 2.0875 


SB. .6266} 


4. 


.76 


12. 


.87J 


20. 3.1416 


28. 1.62i 


36. 3.05A 


6. 


.125 


13. 


.(Mil 


21. .574 


29. 3.87^ 


37. 2.0876 


6. 


.(525 


14. 


.181 


22. .066f 


SO. .5236 


SS. 6.3178 


7. 


.875 


15. 


.lU 


23. .44 i 


31. 2.0071 


S9. 21.676 


8. 


.7854 


16. 


.143 


24. .1241 


32. 3.006i 


40. 44.466} 
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ADDITION OF DECIMALS 
SOT. To add dedmals. 

Example.— Add .5, .0075, 80.08, 24.75, 3.06, 800.125 ^ 

306. Rlxe. — Write the numbers so that the decimal ,0 y if 

points are in the same column. Add as in whole numbers, ^ , F 

keeping the decimal point in its proper place and carrying 2, l^ 7 yS" 

o» in whole numbers. 9 ^ / 

Note. — Whenever poHsible, the teacher should dictate the ^ n a / n ^^ 

•umbern to be added. _ f a Q . / XO 

f r.S X IS 



WRITTEN EXERCISE 

I. /. Add .79, .473, 61.00057, 457.002073. 
2. Add 81.004, 73.0102, .08007, 8000.0008, .8008, 368.5. 

J. Find the sum of 77 ten-thousandths, 751 hundred-thousandths, 319 millionths, 

7 tenths, 7 ten-millionths. 

4. Find the sum of 315 and 75 hundredths, 85 and 85 thousandths, 1523 and 375 
tra-tbousandths, 415 and 1875 hundred-thousandths, 95 and 9 tenths, 2324 and 17625 
milUoDths. 

J. Write the decimals from problems 1 to 10 inclusive in the exercise in nota- 
tion of decimals on page 74, in proper form for addition, and find the sum. 

6. Write from 1 1 to 26 inclusive in the same exercise as a problem in addition, 
and find the sum. 

7. Add the following items of United States money, placing the dollar sign 
before the first one only: S175854.75, 954.32, 1324.56, 97.88, 11927.50, 45.12, 245.29, 
64381.95, 19.61, 227433.19. 

5. Write the following in a line and add them horizontally: 4712.25, 820.75, 
5162.50, 112.67, 6125.18, 231.45, 15.95, 550.08, 9.84, 1243.36. Prove result. 

9, Add 31.135, 15.016, 23.25J, 36.47}, 125.3i. 

/O. How many tons of coal in 4 car-loads weighing respectively 32.805, 31.675, 
2»i, 30.25) tons? 

//. A merchant sold 3| yards of cloth for $5.67|, 2} yards for S1.50 and 12.3 
yards of another piece for S6.03). How many yards did he sell in all, and for how 
much? 

/f . Fmd the sum of 175 francs 18 centimes, 38 fr. 96 c, 115 fr. 45 c, 24 fr. 65 c, 

8 fr. 50 c, 132 fr. 15 c, 56 fr. 80 c, 6 fr. 75 c, 251 fr. 22 c, 48 fr. 25 c. 

/5. Fmd the sum of 2150 Marks 55 Pfennigs, 459 M. 75 Pf., 91 M. 52 Pf., 1654 M. 
25 Pf., 75 M. 50 Pf., 353 M. 85 Pf., 9 M. 95 Pf., 766 M. 20 Pf., 87 M. 35 Pf ., 2344 M. 
65 Pf. 

NofB. — 100 eentimes in a franc; 100 pfennigis in a mark. 
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SUBTRACTION OF DEOMALS 

310. To foMzact darimais 

Examples.— (1) From .875 take .75; (2) 18.75 take 1.375; (3) 10 take .0875 

(1) (2) (3) 

^7S / .3 ys .0 r 7^ 

./ 2.S /y.3ys ^.^ / 2 s 

StL Rule. — Write the numbers «o thai the decimal points are in the same column 

and proceed as in simple numbers. 

Note. — If there are fewer places in the minuend than in the subtrahend, consider the vacant 
plaoe« in the minuend ais being ciphers. 

WRITTEBr EXERCISE 

312. /. From twelve and fifty-six thousandths, take three hundred forty-seven 
ten-thou8andths. 

2, Find the difference between 13.8657 and 9.8769. 

5. Find the difference lx?tween 71.8654 and .587. 

4. Find the difference J>etween 10.0101 and 9.00999. 

6. Find the difference between $371.64 and $78,725. 

6. Find the difference between $2875.625 and $389.15. 

7. From 46.201 take 17.9624. 

8. From one take ninety-nine hundredths. 

9. From .016 take .0016. 

/O. Subtract 101.027 from 206.431. 
//. Subtract 39.416712 from 100.01. 

12. What in the difference between 209.41 and 8.73546? 

13. 102000.102-102.00102 = ? 

Vf. 19.040:^9-6.52781 = how many? 

15. From twenty-five hundred and ninety-nine thousandths, take five hundred 
ninety-nine thouHan<lthH. 

16. Find the differenc-e Ixitwecm 111.38056 and 22.0605942. 

17. Find thci difference between 160 and 101.00101. 
IH. Find the diff(Ten(re iM^wcjen 36.3636 and .304403. 
10. Find the difference l>etween 100.001 and 10.100101. 

20. From 19.4 13 A take 18.45? and add 17.061 to result. 

21. Subtnujt 4.05«\ from 16.8123^. 

22. 89.723i5 - 17.094 % o -f 250.(X)7i. 

25. From 72.62g take 13.614r^o and add 378^0 to the result. 
2/t . 3080.0 1 5 - 2582.36 ^ + 1 20 1 h • 

26. Hubtnict 92.08^ from 150.3 A. 

26. From 52.(K)8A take* 2.08332. 

27. From 10.01 A take (.1001 J+HOIJI). 
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mulupucation of decimals 

813. To mull^ dedmals. 

Examples.— (1) Multiply .39 by .047; (2) $475,625 by 3.18; (3) $4.8665 by 250 

273 ¥y^&2S / z / ^ 

/si, / 4 Z 6, r 7S 



- 7 



,3a '^ ^.Z r -^- (3^ 



s 



CIS 



814. Rule. — Multiply as in whole numbers and point off as many decimal places 
in the product as there are decimcU places in both multiplicand and multiplier. 

Note. — ^The small figures to the right in Examples 1 and 2 above arc proof-figures, the first 
bctnic proved by casting out the O's, and the second by casting out the ll's. 

WRITTEN EXERCISE 

816. 7. Multiply 278.05 by 231. 

2. Multiply 2150.42 by 868. 

3. Multiply 28.575 by 3.1416. 

4. Multiply 33.5 by 33.5 by .7854. 

5. Find the product of 3.5 X 3.5 X. 5236. 

6. Multiply 347.176 meters by 39.37. 

7. Multiply 875.65 francs by .193. 

8. Multiply £68.125 by 4.8665. 

9. Multiply 475.5 liters by 1.0567. 

10. Multiply 250.05 hectoliters by 2.8375. 

;/. Multiply 478.5 kilometers by .62137. 

12. Multiply 6.5 meters by 5.4 by 2.5 by 1.375. 

IS. Multiply 175.6 kilos by .18. 

14' The diameter of a circle b 14.7 feet; to find its circumference multiply the 
dimmeter by 3.1416. What l» the circumference? 

15. Multiply 5.5 by 5.5 and that product by .7854. 

l^j. Multiply $1575.25 by .06 and that product by 287.17. 

17. Multiply 5050.65 by .01 125. 

IS. 10.89X108.9X1.089=? 

19. 3:JX33X33X.5236 = ? 

2'K 25.5 X 25.5 X. 7854 = ? 

21. What is the product of 375} and 101.29? 

22. What b the value of 312.2 meters of silk at 5.18 francs a meter? 
2S. Multiply 15.25 liters by 7.55 and that product by .193. 

2^. A ship having a cargo valued at $22500 Ix'ing disabled at sea, .22} of its cargo 
thrown overboard; what was the loss to a shipper who owned .18 of the cargo? 
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DIVISION OF DECIMALS 

316. To divide by a whole number, a pure decimal or a mixed dedmaL 

317. The following method will be found easy and safe for beginners, as it avoids 
errors in pointing off the decimal places. 



Examples.— (1) $198.72^9 (2) $18.75-^,625 
(3) .4096524-47 (4) 231.3937-7-78.54 






7^ 



3 



or .6 2 ^) / s^.y s- 

-^ / r 7 s 



o 



(^tA„^ /2'2..or Cii^..,.^ /3a. 




g" 7 / ^ 



■^ ^ f ^ J' Z. 
3 7 4. 



-^ 



2. 


^/^ ^ / + 


'j2 3 / .3 f 

/ s 7 r 


3 y 0'' 


y 1/ 3 / 

7 & r 


3 


3^1 


7 7 

/ 6, 


^ r 

V 7 


i, / 


/ 


7 ^ S^/ 




7 6,"^ 



3 3 

3 2 


f 






7 


7 




2 


r z 
r z 



Result 2.9461 + 

Proof ~ 

Divisor Excess 6 
Quotient Excess 4 

6X4 = 24=6 
Dividend Excess 1 
Remamder, 4 

(l+9)-4=6 

318. Rule. — Write the divisor to the left of the dividend with a curved line between 
them, as in the division of whole numbers. 

Draw a horizontal line below the dividend if the division is to be ** shorty^' or above ii 
if the question requires long division. 

When the divisor contains more decimal places than the dividend, equalize them by 
annexing ciphers to the dividend, (See Ex, 2.) 

Draw a vertical line through the dividend {at right angles to the horizontal line) as 
many places to the right of the decimal point as there are decimal places in the dimsor — 
thrmigh the decimal paint when the divisor is a whole number. 

Proceed with the division, being careful to urite the first figure of the quotient diredly 
beneath (in short division) or directly above (in long division) the right-hand figttre ef 
the first partial dividend. All that part of the quotient to the left of the decimol line vrill 
be a whole number, and that to the right of it a decimal. 
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WKTTTEN EXEBCI8E 1 



319. Obtain exact Ksults for 

I. Divide .625 by 2.5 13. Divide 5280 by 16.5 

e. Divide 15.25 by .05 IS. Divide 43560 by .375 

S. Divide .0156 by .003 «0. Divide .7854 by .0034 

4. Divide 23.1 by .07 11. Divide 9.5 by 19 

5. Divide 2.31 by .7 £g. Divide 36.5 by 73 

6. Divide 345.15 by .75 «3. Divide 1750 by .875 

7. Divide 7.5 by .015 «.{. Divide 461.975 by 5.436 
S. Di>-ide 37.06 by .017 IS. Divide 3.6 by .18 

9. Divide 142.74 by .61 «e. Divide 343.68 by 53.7 

10. Divide 110 by .44 i7. Divide 44.44 by 1.1 

//. Divide 24,75 I.y 2.2.5 *5. Divide 128.625 by .08 

le. Divide 3.65 by 7.3 t9. Divide 169.39 by 13 

15. Divide 2426.5 by .32 SO. Divide 162.54 by 27 
U- Divide 66.43 by .064 SI. Divide 5236 by .008 
tS. Divide 79.64 by 5.5 St. Divide 7276.5 by 31.5 

16. Diride 30.25 by 16 S3. Divide .07958 by .16 

17. Divide 2150.4 by 67.2 S4. Divide 93.75 by .0625 

ffUITIN EX1ECI8K > 



Nan.— Extend to at Inst four dednud p 
aO. I. Divide .175 by 2 

I. Divide 35.104 by 5 

S. Divide J562 by 5 

4. Divide 360 by .06 

i. Divide 14.2672 by .08 
e. Divide 360 by .04) 
7. Divide 568.6 by 30.25 

5. Divide 765.28 by 2.3) 
9. Divide 360 by .05 

10. Divide 4.8665 by .011 

11. Divide 2150.4 by 8 
It. Divide 48.4 by .16 

15. Divide 138.48 by 30i 

14. Divide 7500 by 24] 
13. Divide 2747.7 by 57.76 

16. Divide 39.37 by 36 

17. Divide 5.18 by .103 

15. Divide 4.8665 by 240 
It. Divide .7854 by 231 
to. Divide 329.84 by 5.19 
II. Divide 82432 by .37 
0. Divide 12.4328 by .61 



Divide 24.255 by .11 
Divide 384 by 1.2 
Divide 3.45 by .005 
Divide 30.4 by 19 
Divide 16.9 by .13 
Diride 37.5 by .OOi 
Divide 7276.5 by 31.5 
Divide 864.65 by 272) 
Diride 375 by .191 
Divide 561 by .131 
Divide 2721 by J75 
Divide 34.331 by .031 
Divide 17.16} by 831 
Divide .^.3'.)024 liy s,716 
Divide .( M i:> tOtlL'.'i l.y .00865 
Divide *l';v,il:i liv l:j416 
Divide S13878.72 by S4S.19 
Divide 19615.36 by t50.08 
Divide .409652 by .047 
Divide 31.8331 by 181 
Divide 96.8 by .238 
Divide 175.25 by .OOOJ 
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SHORT METHODS IN DECIMALS 

MuUriPLICATION 

321. To multiply by singly moving the decimal point. 

1. Multiply 24.75 by 10 4. Multiply .5236 by 100 

2. Multiply 31.5 by 100 5. Multiply 2150.4 by 10000 
5. Multiply 3.1416 by 1000 6, Multiply 172.8 by 10 

322. Rule. — Moving the decimal point one place to the right multiplies by 10; 
two placeSj by 100; three placeSy by 1000, etc, 

323. To multiply by a decimal, the equivalent of which is ^, i, i, etc., of 1. 

i. Multiply 43560 by .5 6. Multiply 31.5 by .08} 

2. Multiply 5280 by .25 7. Multiply 4.8665 by .12} 

3. Multiply 2150.4 by .125 8. Multiply 231 by .14^ 

4. Multiply 2747.7 by .33} 9. Multiply 160 by .2} 

5. Multiply 24.75 by .16} 10. Multiply 78.54 by .333} 

324. Rule. — Divide by the denominator of the equivalent common fraction. 

326. To multiply by a decimal, the equivalent fraction of which is }, }, }, etc, 
greater or less than 1. 

L Multiply 2150.4 by .75 7. Multiply 2150.4 by 1.25 

2. Multiply 2747.7 by .66} 8. Multiply 2747.7 by 1.33} 

3. Multiply 31.5 by .83} 9. Multiply 31.5 by 1.16} 

4. Multiply 5280 by .87} 10. Multiply 5280 by 1.125 

5. Multiply 4.86 by .99 11. Multiply 4.8665 by 1.10 

6. Multiply 43560 by .91} 12. Multiply 43560 by 1.08} 

326. Rule. — From the mvUiplicand subtract such part of itself as the mvUxpUer 
is less than 1, or add such part as it is greater than 1. 

MISCELLANEOUS EXERCISE 

327. Multiply 

i. 30.25X2.5 6. 30.25X7} 11. 30.25X125 

2. 3.1416X25 7. 3.1416X750 12. 3.1416X1250 

3. 31.5X12.5 8. 24.75X87} 13. .238X112.5 

4. 24.75X33} 9. 2150.4X6} 14^ 2150.41X133} 
6. 4.8665X500 10. 31.5X66} 16. .193X1500 

Division 

328. To divide by moving the decmoal point. 

i. Divide 24.75 by 10 6. Divide 37.85 by 100 

£. Divide 2150.4 by 100 6. Divide 4.8665 by 1000 

5. Divide 31.5 l)y 1000 7. Divide 31.416 by 10 
4. Divide 1728 l)y 100 8. Divide 144 by 100 

329. Hulk. — Motnng the decimal point one place to the left divides by 10; two plaeeSf 
by 100; three places^ by 1000, etc. 
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SSO. To difkla by a dednud of which the equivalextt fraction is ), i, }, etc 

/. Divide 3.1416 by .5 6. Divide 144 by .OSJ 

i. Di\nde .7854 by .25 7. Divide 1728 by .14| 

5. Divide 31.5 by .33J 8, Divide 2150.4 by .125 

4. Divide 24.75 by .16J 9. Divide 4.8665 by 2\ 

5. Divide 16.5 by .12i 10, Divide 30.25 by .333i 

SSL Rule. — MvUijjly by the denominator of the equivalent fraction. 

332. To difide by a decimal whose equivalent value is \, |, \, etc., greater or less 
L 

Example.— 36 -^ .75 = 36 -J-i = 36X J =48 

SrooEsnoN. — 36 X} is equivalent to adding | of the dividend to itself. 

• 

/. Divide 24.75 by .75 7. Divide 24.75 by 1.25 

2. Divide 2150.4 by .87i 8. Divide 2150.4 by 1.33 J 

S. Divide 2747.7 by .66| 9, Divide 2747.7 by 1.50 

i. Divide 144 by .83 J 10, Divide 144 by 1.12 J 

5. Divide 1728 by .85i^ 11. Divide 1728 by 1.25 

6. Divide 31.5 by .7i; by .61 12. Divide 31.5 by 1.16J 

333. Rule. — Dimde by the numerator of the equivalent common fraction and add 
ike remit when ike divieor is less than i, or subtract when it is greater than 1. 

334. To difkle by a whide number ending in ciphers. 

/. EKvide 436.6 by 300 5. Divide 2150.4 by 320 

f . Divide 528.85 by 700 6. Divide 9178.39 by 1300 

5. Divide 75864.15 by 6000 7. Divide 37477.88 by 11000 

i. Divide 4576.75 by 4000 8. Divide 4.8665 by 1600 

Rule 123, page 37. 



APPUCATION OF DEQMALS TO INVENTORIES 

It is usually sufficient in ordinary commercial operations to carry a decimal 
to four places, but in estimating the cost of manufactured products to get a 
unit of value on millions, it is necessary to carry the result to eight or nine decimal 
places. This is true also in figuring bankruptcy and partnership settlements by the 
percentage method, and in constructing compound interest tables. 

WUTTEN PROBLEMS 

336. /. If the cost of producing 7500000 barrels of a certain grade of flour was 
131829437.95, what should be the company's inventory value of 2345560 barrels? 

2. The cost of producing 5000000 tons of pig iron is $47953274.87, what should 
be the mill inventor>' value of 2897450 tons? 

S. If the cost of manufacturing 7586000 rolls of building paper was $4492673.65, 
what «hould be the manufacturer's inventor>' of 3815967 rolls? 

i. The cost of producing 9847600 rolis of wall paper was $1028922.45, what 
iboukl be the manufacturer's inventory value of 31472569 rolls? 
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5. If the cost of making 44562975 pounds of a certain commodity was 
$2943647.50, what should be the manufacturer's inventory value of 29675875 pounds? 

6. If the cost of refining 24756800 gallons of oil was $1285675.70, what should 
be the company's inventory value of 6938450 gallons? 

7. The cost of making 25000000 tons of steel was $487755692, what was the 
company's inventory value of 9398670 tons? 

REVIEW EXERCISE 

337. In simplifying expressions connected by the signs of the fundamental 
operations (+, — , X, and -r-) observe the following order: 
i. Multiplication. 

2, Division. 

3. Addition and Subtraction as they may occur. 

Expressions contained in marks of aggr^ation (parentheses, brackets, braces) 
must be simplified according to the above order, and the result used for the whole 
expression in the marki^ then simplify" tl\p original expression as directed above. 

Example.— 4 >i.8+ 14-5-8+ [16- (25-5-5) +7] = 29 

(Re-statement) (4X22^8+18) 

a. 4X22=88 

b. 88-^8 = ll 

c. 11+18 = 29 
75X5280X48 



Operations 

1. 8+14 = 22 

2. (25-f-5) = 5 

5. (16-5+7) = 18 



338. U 12.5X12.5X.7854-5-144= ? 2L 



+1720= ? 



2, 26.728X$1.05= ? 

3. 13.450 X $18.25= ? 

i. 43.75 X $11+ 132.80 X $7= ? 

6. 184.80 X $.625= ? 

6. 12.456 X $8.75= ? 

7. 28165 X $.08 -5- $28.75= ? 

8. £765.5 X $4.8665= ? 

9. £12345.6X$4.8665-5-$.193= ? 

10. 687.5 X 39.37 -^ 36= ? 

11. 785.125X36-^39.37= ? 

12. 7912X25000X640= ? 

13. 7912X7912X7912X.5236= ? 
24X20X8X4 



43560 

22. 60X3.1416X8X1728-5-231= ? 

23. (1.5X5280X75-5-272.25)X$1.10=? 

24. 187Xl87X.7854-^272.25= ? 
26. 2240X7-5-8X4X168= ? 

26. 14X3.1416X38-5-9= ? 

27. 59X5280-5-60-5-5.5= ? 

28. $76000X.75X1.04= ? 
$950 X 93 X. 06 



29. 



360 



= ? 



$6500X61 X. 05 ^ 
^- 365 ~ ^ 

$1896X(91-8)X.06 



31. 



360 



? 



i4. 



X$.025= ? 



15. 



= ? 



12 
60X24X30 
144 

16. 60X49Xl44-^ (14X20) = 

17. 17X22X62.5= ? 

18. (28 X 6600-!- 9) X $.92= ? 

19. ($900-i-05)Xl.l675= ? 
to. ($9.21-^.03)X.66- ? 



32. £124.5025X$4.87+$1.50- ? 

33. Divide 7.5 b y 62.5. 

34. $1890-^ .045X1.05= ? 
36. $1940.50^4.875= ? 

36. 640X$6.25X.02= ? 

37. ($7200-^ .08) X 1.1625= ? 

38. £37.804 X $4.8665= ? 

39. 4775X$.82-(4175X$.82X.04)- ? 

40. (2X40+2X60)X9X3.5X$^- T 
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BEVIEW PEOBLEMS 

. /. $197.87J+J67.37}+($27.47iX3i)-.75i- ? 

2. f37J+$1.87}+$,S-*^^= ? 

5. Find the cost of 10 loads of hay at $16) per ton, containing respectively 
2| tons, 1) tons, 1.375 tons, 2\ tons, 2.8 tons, \\ tons, 1} tons, 2.15 tons, 1{ tons and 
2) tons. 

4. If 9.3 barrels of flour cost $48,825, what will 15.25 barrels cost at the same 
rmte? 

d. A farmer sowed three fields in wheat, containing respectively 117} acres, 
125{ acres, and 325.56} acres. He harvested from the first an average of 27} bushels 
per acre, from the second 30.25 bushels per acre, and from the third 29} busheb per 
mrre. Find the value of his wheat at $1.12} per bushel. 

6. A speculator bought 325.45 acres of land at $15} per acre and sold it in plots 
of 1.15 acres each at $112.50 a plot. Find his gain or loss. 

7. Two trains are 587.25 miles apart, and are running toward each other. One 
train has a speed of 45} miles per hour and the other 53} miles per hour. After they 
have been running for 4.6 hours, how far are they apart? 

8. A grain dealer bought 1275} bushels of wheat at $.87} per bushel. He sold 
I of it at $.90} per bushel, .25 of the remainder at $.94} per bushel, and what still 
remained at cost. What did he gain? 

P. If a bushel contains 2150.4 cubic inches, how many bushels in 37560 cubic 
inches? IKliat is the value of thb quantity at 62} cents per bushel? 

10. During a year a man spends .37} of his income for clothes, .27} for board, 
.16 for inci(tentals, and deposits the rest in bank. If his bank deposit is $570, what 
b his income? 

//.A merchant deposited in a bank at one time $575.25, and at another $487.30. 

If be checked out $387.50, how many yards of cloth can he buy, at $1.25 per yard, 

with the money he still has in bank? 

3} 
It. Change t«- to a decimal fraction. 

IS. If .625 of a ton of coal cost $3.25, what will 7} tons cost? 

H. Divide $9 between two boys so that one shall receive .25 more than the 



16. If a load of hay weighing 1665 pounds costs $8.75, at that rate how much 
riiould be paid for a long ton (2240 pounds)? 

16. How many barrels of flour at $5.12} must be given for 127.37} busheb of 
com at 30 cents per bushel and 127} bushels of wheat at $.87} per bushel? 

17. If the freight on 75.8 barrels of apples is $9.47}, what should be paid on 
103 J barrels? 

18. If there are 63360 inches in a mile, and 39.37 inches in a meter, what will 
it cwt to pave a street one mile long at $1.12} per meter? 

19. The circumference of a body is 3.1416 times the diameter. What is the 
of the earth if the circumference is 24899.024 miles? 
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20, The value of a franc is $.193. How many francs in $458.37^, and how many 
yards of silk could be purchased with this sum at 9.5 francs per yard? 

21, If .37 of a boy's wages for a week is $3.14^, what should he receive for 7} 
weeks? 

22, If a certain kind of iron ore contains .37^ foreign substance, how much pure 
iron in 968.9 tons of the ore? 

23, A tailor bought 32 pieces of cloth containing 23^ yards each at $3.60^ per 
yard and sold it so as to gain $372, after paying $14.88 for freight. How much did 
he receive per yard? 

24- A man in disposing of his property gave J to his younger son, i of the re- 
mainder to his elder son, .125 to a church, and the remainder, $32151.35, to his wife. 
Find value of his property and amount each son received. 

25, A clerk spent .37^ of his money and still had remaining $237.25. How much 
did he spend? 

26, A house and lot together cost $7805.38. If the house cost 1.75 times as 
much as the lot, what was the cost of each? 

27, The product of three numbers is 331.81071, and two of the numbers are 
3.79 and 23.1. What is the third number? 

28, A grocer invested $526.50 in Rio and Java coffee. If .625 of the amount 
invested in Rio equals the amount invested in Java, what sum was invested in each, 
and how many pounds of each could he buy at 22^ cents per pound? 

29, At the end of the first year a merchant's inventory is $37325.62}, which is 
equal to .375 of his sales for the year. If during the year he gained $12725.37}, what 
was the amount of his purchases? 

30, Two men commenced business with equal capital. At the end of the year 
one had gamed $3725.40, the other had lost $2376.80, and together they had $7897.30. 
How much had each at first? 

31, A merchant sold 450 yards of cloth from a piece containing 875 yards. What 
decimal part of the piece remained unsold? 

32, A, B and C own a mill. A owns .265 of it, B .378 of it, and C the remainder. 
If A's share is $7234.50, what is the value of B's and C's share? 

33, If .375 of a ton of coal cost $4.95, what will .0875 of a ton cost? 

S4> A invested .375 of his money in a factory, .24 of the remainder in a city 
property, and deposited the balance, $17432.50, in a bank. Find amount of his 
money, and amount investe<l in the factory. 

35, The private secretary of the governor receives $2000, of which he sp^ids 
$525 for rent, $675 for living expenses, $297.50 for clothes. What decimal part 
of his salary does he save? 

36, If 25.5 barrels of flour cost $85, how many can you get for $40.25? 

37, A man traveled 697} miles by rail and on bicycle. If he traveled .56 as far 
on bicycle as by rail, how far did he travel by rail and how far on bicycle? 

38, If the value of an English sovereign is $4.8665, how many sovereigns are 
worth $100? What is the value of 156 sovereigns? 



QUANTITY, PRICE AND COST 

S40. The relation of these three elements is that of multlidicand, multiplier and 
ptoduct^ 

Qoaotitf is the number of units. Q\xaxvV^\i 

Priee is the cost of one unit. /^ ^v 

CofI is the value of a quantity. */ V 

Formula: 

1. Quantity X Priee = Cost 

2. Cost -5- Price = Quantity 

3. Cost T- Quantity = Price 

34L An aUqaot is a number or quantity (either inte^i^al or fractional) that is 
contained in another number or quantity an exact number of times. Thus, 6 is an 
[uot of 18; 25 is an aliquot of 100; } is an aliquot of \^ and of }. 





842. An aUqaot iMurt of a number or quantity is one of \K& even parts, which 
» given a fractional expression by placing it over such number or quantity and reduc- 
ing it to its lowest terms. 

S4S. A tfaniile aUquot is one that can be reduced to a fractional expression 
having a numerator of 1; as }, i, \, etc. 

S4M. A eompoimd aUqnot is comprised of two or more simple aliquots; as, f - i + 
rjon). 

345. An aUqnot unit is the number or quantity of which the aliquot is an even 
part. 

S4S. A eommerdil unit is a fixed unit of measure upon which the price of a 
eommodity is based; as, a yard, a bushel, a gallon, a pound, a ton, etc. 

347. Simple Auquot Parts of SI. 00 

50c. -J 16|c. = i 10c. =T^ 6lc. = A 

33}c.-i 141c. = 4 9iSc. = tH 5c. =,»o 

25c. -J 12ic.-J 84c. =A 3§c. = A 



I lUc.«i 6ic. =,»5 2§c. 



h 



S4S. If the price given should be $1.33}, or \ more than Sl.OO; or 66} cents, 
I IflM than Sl.OO, the result can be readily obtained by adding or subtracting the 
fimctional part, as the case may be. This can be applied to every simple aliquot 
with an easy unit as a base, whether 25c., 50c., Sl.OO, SlOO or 100 per cent., the object 
being to amplify multiplication and division in business computations. 

Require students to make up tables of the aliquot parts of 50c., 25c., 10c., similar 
to table given above. 

87 
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APPUCATION OF AUQUOT PARTS 

349. General Rule. — Divide the quantity by the number of commercial units 
thai %1 will bay. 

Explanation. — ^At 12^0., SI will buy 8 units; at 33ic., 3 units; at 50c., 2 units; at 66fc., } units, 
or \\\ at 75c., f or 1^ units; at SI. 25, 4 of a unit; at S1.33|, f of a unit; at S1.50, } of a unit. 

Note. — ^When the quantity contains a common fraction, it should be reduced to a decimal 
before dividing. If the fraction ^-ill not reduce to a simple decimal, extend it to 4 decimal places. 

360. To find fhe cost when fhe price is a sinqile aliquot of $1. 

EbCERCISE 1 

Find the cost of 

1. 175 yds. @ 50c. 6. 99^ yds. @ 12ic. 11. 480 gals. @ S^c. 

2. 84f yds. @ 33Jc. 7. 350 yds. @ Ulc. 12. 230 yds. @ 6ie. 

3. 127 gals. @ 25c. 8. 89J lbs. @ 10c. 18. 279^ yds. @ 33Jc. 

4. 75i gals. @ 20c. 9. 810 qts. @ lljc. I4. 236f lbs. @ 25c. 

5. 156 lbs. @ 16fc. 10. 495i qts. @ ^^\c. 15. 789| yds. @ 16fc. 

351. To find the cost when the price is a wap\t aliquot less than $1 or more 
than $1. 

Exercise 2 

1. 248 gals. @ 87ic. 7. 750 yds. @ $1.12i 

2. 356i gals. @ 90c. 8. 632 yds. @ $1.50 

3. 189 yds. @ 75c. 9. 156f yds. @ $1.33^ 

4. 456 yds. @ 66fc. 10. 256 doz. @ $1.25 

5. 3601 yds. @ 80c. 11. 169i doz. @ $1,161 

6. 356 gals. @ 95c. 12. 573i yds. @ $1.20 

352. Rule. — Add to the quantity or subtract from it such aliquot part of itself cls 
the price is greater or less than $/ . 

353. To find the cost when the price is a simple aliquot more or less than $2, $3, 
$4, $5, etc. 

Exercise 3 

1. 960 bbls. @ $2.12i 6. 244 yds. @ $1.87i 11. 128 tons @ $5.12J 

2. 480 bbls. @ $2.16§ 7. 342 yds. @ $1.83 J 12. 961 tons @ $4.66f 

3. 560 bbls. @ $3,142 8. 572 yds. @ $1.75 13. 240 tons @ $3.87i 

4. 728 bbls. @ $3.25 9. 456f yds. @ $2.33 J 14^ 85i tons @ $6.25 

5. 360 bbls. @ $4.33J 70. 196 yds. @ $2.75 15. 375 tons @ $2.66f 

364. Rule. — Multiply the quantity by the nearest dollar price and add to the result, 
or subtract from it^ sv^ch aliquot part of the quantity as the real price is above or below 
the assumed price. 
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S66. To flmd flie eo«t atinf 60e., 26c., or 10c. as a bate. 

EIXERCISE 4 

Find the cost of 

/. 164 yds. @ 56c. 5. 76i yds. @ 22 Jc. 9. 48} yds. @ 13 Jc. 

2. 132 gals. @ 45c. 6. 120 yds. @ 18}c. 10. 152 lbs. @ 7§c. 

3. 284 gals. @ 37 Jc. 7. 92J yds. @ 35c. 7i. 69} lbs. @ 6ic. 

4. 716 gals. @ 56}c. 5. 132 yds. @ 15c. 7£. 175 lbs. @ 3Jc. 

None. — ^Theee exerciflee are to test the student's power of invention. 

see. To flmd flie eoat wlien fhe lurice is an aliquot iMurt of $10, $100, $1000, or an 
aUqiiol iMurt more or less than $10, etc. 

EIXERCISE 5 

/. 318} yds. @ $2.50 J. 53} doz. @ $15 9. 160 acres @ $125 

f. 274} yds. @ $3.33} 6. 28 bbls. @ $7.50 10. 71} acres @ $250 

5. 157} yds. @ $5 7. 67} tons @ $25 11. 27} acres @ $500 
4. 894 tons (g, $33} ^. 39} tons @ $33} 7£. 145} acn^s @ $150 

SS7. To flnd tiie cost when the quantity is 10, 100, 1000, etc., or when it may be 
factored upon some power of 10 taken as an aUqnot unit 

Exercise 6 

/. 10 yds. @ $1.35} 5. 250 gals. @ $1.15} 9. 1500 gals. @ 89}c. 

2. 100 yds. @ 73}c. 6. 125 gals. @ $1.19^ 10. 2000 lbs. @ 49}c. 

3. 1000 yds. @ 9ic. 7. 75 lbs. @ 23ic. 11. 500 tons @ $3.78} 

4. 500 yds. @ 86|c. 8. 2500 yds. @ 64 jc. i;^. 750 bbls. @ $2.96} 

S68. To flnd tiie cost when the nmnerator of the aliquot is greater than 1. 
IUustrati<m: 37}c. »$}»}+(} of }) 

/. 144 yds. @ 37}c. 6. 640 bbls. @ $1,721 

2. 256 gals. @ 62ic. 7. 84 bbls. @ $2.37} 

5. 196| gro. @ 85c. 8. 56 bbls. @ $3.62^ 

4. 288 yds. @ $1.37} 9. 68 bbls. ® $2.22} 

5. 512 yds. ® $1.62} 70. 96 tons @ $5.37} 

'. Rule. — RetoUve the aliquot into two or more simple aliquota. 
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360. To find fhe quantity when fhe cost is given and the unit price is a simple 
aliquot of $1. 









Exercise 8 








Cost Unit Price 




Cost Unit Price 




Cost 


Unit Pri< 


/. $52.50 


25c. 


6. 


S14.85 3}c. 


11. 


$19.45 


20c. 


2. 368.25 


12^0. 


7. 


8.75 2|c. 


12. 


73.25 


8Jc. 


5. 97.75 


16|c. 


8. 


4.72i 5c. 


13. 


16.50 


7|c. 


4. 142.50 


33|c. 


9. 


184.50 14|c. 


u. 


24.75 


6ic. 


5. 295.75 


50c. 


10. 


59.10 llic. 


15. 


36.20 


66}c. 



16. $78.75 @ 25c. a yard 2L $175.50 @ $1.25 a yard 

17. $156.25 @ 33Jc. a yard 22. $264.80 @ $1.33J a yard 

18. $24.75 @ 16|c. a pound 23. $363.75 @ $1.50 per barrel 

19. $147.25 @ 6ic. a gallon 24. $1975 @ $12.50 a ton 

20. $385 @ 87ic. yard 25. $26.58 @ 75c. a yard 

361. RuLE.^ — Multiply the cost by the number of commercial units thai $1 mil buy. 

362. To find the price of a commercial unit. 

EbcAMPLE. — What is the unit price when 100 yds. cost $43,625? 

Solution. — Moving the point in the cost two places to the left gives $.43625, or 43| cents, as 
the price of a yard. 

Exercise 9 

363. Find the unit price if 

1. 100 yds. cost $15.87i 6. 333 J yds. cost $575 

2. 1000 lbs. cost $66.25 7. 2000 lbs. cost $127.50 

3. 250 yds. cost $188.75 8. 150 yds. cost $78.75 

4. 125 yds. cost $177.50 9. 1500 gals, cost $97.12i 

5. 3000 tons cost $116.25 10. 750 yds. cost $2986.50 



Ex£RCi6E 10 — Review 



364. Find the cost of 



1. 389 yds. @ 25c. 6. 156 lbs. @ $1.33^ 11. 1190 bbls. @ $4.12| 

2. 246f yds. @ 33jc. 7. 562i yds. @ $2 50 12. 418f yds. @ $3.16| 

3. 369 lbs. @ 16|c. 8. 116 gals. @ $1.12J 13. 273i yds. @ $3 87J 

4. 166f yds. @ 12ic. 9. 3126 lbs. @ 2ic. I4. 168 tons @ $6.25 
o. 750 gals. @ 8Jc. 10. 964 ft. @ 15c. 15. 178J yds. @ 62Jc. 



.•\i 
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SPECIAL RULES 

965. To fluid fhe cost when merchandise is sold by fhe hundred or fhe thousand. 

Many kinds of merchandise, such as lumber, cigars, meal, grain, etc., are sold 
by the hundred or thousand. 

Note. — C is the abbreviation for 100; M, for 1000. A cental of gprain is 100 pounds. A cwt. 
ill 100 pounds avoirdupois. A net ton is 2000 pounds; a long ton, 2240 pounds. 

Example. — Find the value of 2604 lbs. of wheat at $1.12 per cental 

S66. Rule. — Point off two places in the qimntity if the price 2 (fO i/ 

is per hundred, or three places if per thousand; multiply by the ^r^ t^ 

price and point off as in the muUiplication of decinuds. r Li/il 

Note. — For net tons, point off three places and divide by 2. il^/ ^U- ^ 



WUTTEN PROBLEMS 

367. /. Find the cost of 4500 feet of pine boards at S22.50 per M. 
2. Find the cost of 75 boxes cigars, each containing 50, at $15.50 per M. 

5. What will 1112 pounds of hay cost at $1.40 per cwt.? 

4. Find the cost of a car-load of bran, weighing 27350 lbs., at 65 cents a cwt. 

.5. Find the cost of insuring a property valued at $7250 at 87^ cents per $100. 

6. Find the cost of 40 boxes envelopes, each contiuning 500, at $2.25 per M. 

7. What are 17610 feet of oak lumber worth at $27.25 per M? 

5, Find the cost of 

2175 lbs. Middlings at $.65 a cwt. 

875 " Cracked Com" .50 " 

200 " Oat Meal " 1.25 " 
3125 " Bran " .38 " 

P. Find the cost of 

26281 ft. Hemlock at $12.25 per M. 
4278 " Scantling " 12.50 " 
7500" Shingles " 17.50 " 

to. What is the cost of a car-load of hay, 18750 lbs., at $13.50 per ton? 

//. Find the freight on hay in preceding problem at 8 cents a cwt. 

It. 13560 pounds of wheat, purchased at $1.37 a cental, were sold at $1 a bushel 
of 60 lbs. What amount was gained or lost by the transaction? 

IS. Find the cost of 1812 pounds of hay at $14.50 a ton. 

H. What is the value of 65 pounds of wheat at $1.25 a cental? 

15. I sold a bill of hemlock lumber, 585622 feet, and gained $1.30 a thousand. 
What was my entire gain? 
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368. To find cost when merchandise is sold by fhe ion. 

Example. — ^What is the value of 5 tons 6 cwt. of coal at $5.75 per ton? 

5 tons 6 cwt. = 5.30 tons. 

369. Rule. — Multiply the hundredweights by ,06 and add to the /S'.'/S 
tons; multiply by the price per ton and point off required places. — ifiA^ 

Note. — The above rule applies to both the "short" or standard ton of 2000 ^ jt C x~ 
pounds, and the "long" ton of 2240 pounds, the latter having the long hundred ^ ^ / -y jr 
of 112 pounds, which equals ^, or .05 of a ton. f^ ^'^ 7 o 

WRITTEN PROBLEMS 

370. 1. Find the cost of 11 tons 18 cwt. of coal at S3.25. 
2, Find the cost of 9 tons 2 cwt. of coal at $5.50. 

5, What is the value of 2 cars of coal, one containing 11 tons 3 cwt., the other 
13 tons 15 cwt., at $2.85 per ton? 

4. Make the extensions in 

1 car Pea Coal, 11 tons 6 cwt. at $3.25 

1 " Egg Coal, 12 tons 19 cwt. " 4.75 

1 '' Stove Coal, 10 tons 13 cwt. " 4.50 
1 " " " 13 tons " 4.50 

Total 

6. What is the value of 18 tons 17 cwt. of iron ore at $18.75 per ton? 
6, What is the freight on 43 tons 7 cwt. of iron at $1.35 a ton? 

• 7. A man bought his year's supply of coal, 12 tons 6 cwt., at $5.75; what was 
the amount of the bill? 

8. Three cars of iron weighed respectively 25 tons 7 cwt., 23 tons 18 cwt., and 
27 tons 2 cwt.; what was the value of the iron at $14.80 a ton? 

9, What would be the freight on the iron in preceding problem at 35 cents a 
ton? 

10, How many tons of 2000 pounds in 25 tons 9 cwt. long tons? 

371. To find fhe cost of commodities sold by fhe standard or "short" ton of 2000 
pounds, when fhe weight is given in pounds. 

Examples.— (1) Find the cost of 2840 pounds of hay at $18 a ton; (2) of 3500 
pounds of bran at $25 a ton; (3) of 1960 pounds of fertilizer at $32.50 a ton. 

ro^ /o, , f^ 
rs^/32so ♦ 



XrUO ^flO.^jir^. 3S0 ^/lO.^J^^. /f 
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Since 1 cent a pound gives $20 a ton, and since most ton prices can be easily 
figured upon that basis, the above method can be generally applied. 

372. Rule. — Point off two decimal places in the number of pounds, which gives 
%20 a ton; then add to or subtract from this resuU such part of it as the price is more or less 
than $20. 



k 
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OBAL EXERCISE 

S7S. Analyie the following prices upon a basis of S20 a ton and apply them to 
such quantities as may be given by the teacher: 

/. $10 a ton 7. $12.50 a ton 



f . $30 

5. $16 
4' $24 

6. $22 
6. $15 



8. $17.50 

P. $22.50 

10. $27.50 

//. $40 

le. $35 



(( 



tt 



n 



1 1 



(t 



15. $45 a ton 
14. $50 

16. $47.50 " 

16. $37.50 " 

17. $21.50 " 

18. $65 



H 



S74. To fluid the eo«t of commodities sold by fhe bushel of so many pounds. 

Note. — It is evident that 1 cent a pound for any commodity sold by the bushel, is as maoy 
eents a bushel as there are pounds in a bushel of the commodity in question. Thus, 1 cent a pound 
equals 60 cents a bushel for wheat, clover seed, potatoes, beans, etc. (these commodities each weighing 
eo pounds to the bushd) ; it also gives 32 cents a bushel for oats, 46 cents for timothy seed, 56 oente 
for abeOed com. 

Examples.— (1) Find the cost of 14680 lbs. wheat at QOc. a bu.; (2) of 4368 lbs. 
oats at 40c. a bu. 



/220 






10 ^ ^o^ 



f i - r/ 

/SiA6fO ^4of 



¥3 

Z-2 




STB. RuiJL — Pcini off two decimal places in the quantUy, and increase or diminiek 
ikie ralue {as the price may require) by the use of aliguot parts. 

S78. To flnd eost wiflioul changinf to bushels. 



« 

u 
u 
it 



I. 24370 lbs. wheat 

f . 54940 " 

5. 94580 " 

4. 73090 " 

5. 6M60 " 

6. 9720 " 

7. 17230 " 

8. 8850 

9. 3190 
W. 2775 



beans 



a 
u 



clover seed 



14 



14 



14 
44 
44 
44 
44 
44 
44 
44 
44 



44 



(4 
44 



WUTTEN EXERCISE 

at S0.75 a bu. 11. 29640 lbs. oats 

le. 13664 " 

13. 9900 " 

14. 97980 " sheUed com " 

15. 57428 " 

16. 7245 

17. 6440 " barley 

18. 5280 '' millet 

19. 12240 " rye 
;80. 99750 " 



.90 

.97J " 
1.05 
1.03 
1.50 
2.70 
1.95 
6.90 
7.50 



44 
44 
44 
44 
44 
44 
44 



44 



44 



44 



44 



44 



timothy seed " 



com m ear 



at S0.40 a bu. 
" .45 " 

.50 

.70 

.60 
1.05 

.78 
1.35 

.84 

.42 



44 
44 

41 
41 
14 
U 
i€ 
M 
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REVDBW PROBLEMS 

377. 1, A fanner hauled to market 25 loads of wheat averaging 2796 lbs. to the 
load. One-half the wheat was graded as "No. 1," for which he received $1.05 a 
bushel; \ as "No. 2," for which he was paid $1 a bushel; and the remainder "No. 3," 
worth 90 cents a bushel. How much did he get for his wheat? 

2. Five car-loads of wheat, weighing respectively 52475, 54980, 46325, 49590 
and 51650 pounds, were shipped from Kansas to Philadelphia. If the dealer who 
shipped the wheat paid 90 cents a bushel for it, 27J cents per cwt. for freight^ and 
$75 for other expenses, and then sold it for $1.20 a bushel, what was his profit? 

3. Ten loads of hay, weighing respectively 2450, 2380, 2590, 2725, 2675, 2295, 
2885, 2565, 3020 and 2745 pounds, were sold at $22.50 a ton. How much was 
received for the hay? 

4. A stock dealer bought 125 head of hogs, weighing them in five lots: the first 
lot weighed 10500 lbs.; the second, 9975 lbs.; the third, 11150 lbs.; the fourth, 
8995 lbs. ; the fifth, 9780 lbs. What was the average weight of the hogs? If he paid 
Q\ cents a pound for them, and sold them at 7^ cents a pound after paying out $105 
for freight and other expenses, what was his profit? 

5. A Pittsburgh grain merchant bought 245760 lbs. of shelled com at 42c. a bu., 
385600 lbs. of com in the ear at 40c. a bu., 296440 lbs. of oats at 36c. a bu., and 582380 
lbs. of wheat at 93c. a bu. What was the entire cost? 

6. If the merchant mentioned in the preceding problem had the com in the 
ear shelled, losing thereby \ of its weight in the cobs, but disposing of the cobs at 
$5 a ton, then selling all the com at 49c. a bu., the oats at 45c. a bu., and the wheat 
at $1.03 a bu., what was his net gain on the whole, his expenses amounting to $593,457 

7. How much better would the merchant in the preceding problem have done 
by having the wheat converted into flour, at an expense of 33Jc. per barrel for the 
milling and 20c. apiece for barrels, and then selling the flour at $5.25 a bbl. (196 lbs.), 
the bran and middlings at $22 a ton, estimating a bushel of wheat to make 42 lbs. 
of flour and allowing any fraction of a barrel of flour for waste? 

8. A New Jersey farmer marketed 50 loads of potatoes of 175 baskets each. 
If the average net weight of the potatoes was 37} lbs. to the basket and he rec^ved 
75c. a bushel for them, what did he realize from the crop? 

9. A grain dealer sold during a year 37856 lbs. com meal at 8 cents a hundred 
profit; 139874 lbs. bran at a profit of $1.15 per ton; a car-load of com (shelled) 53768 
.bs., at 4} cents per bushel profit; 76328 lbs. oats at 2\ cents per bushel profit; 18376 
lbs. clover seed at $3.75 per bushel profit; 3856 lbs. potatoes at a profit of 15| cents 
per bushel; 26375 lbs. timothy seed at 13} cents per bushel profit; and 328| busheb 
rye at 9} cents per bushel profit. What was his total profit? 



ANALYSIS 

578. Many arithmetical problems may be solved readily by analysis, proceed- 
ing from the known to the unknown, according to the conditions of the problem, 
using the unit as the basis of comparison. 

MENTAL PROBLEMS 

EIxAMPLE. — What will be the cost of 5 oranges, if 3 oranges cost 12 cents? 

SoLcnoN. — 1 orange will cost 4 cents and 5 oranges will cost 20 cents. 
Note. — It ia deemed unnecessary that the student go through a long formula of words; let him 
use sufficient words to show that the mental trend is connected and logical, and require no more. 

579. /. What will 6 lemons cost at the rate of 8 lemons for 16 cents? 

2. If 7 men can mow 14 acres of grass in a day, how many acres can 12 men 
mow in the same time? 

5. If 9 pounds of beef cost 54 cents, what will 7 pounds cost? 

4. If a man travels 64 miles in 8 days, how far can he travel in 14 da3r8? 

5. If a drover feeds hay at the rate of 22 tons in 11 weeks, how many tons 
will be feed in 7 weeks? 

6. How many apples can be bought for 42 cents at the rate of 14 for 7 cents? 

7. If 9 men can mow 18 acres of grass in a day, how much can 11 men mow 
in the same time? 

8. Jt S men can dig 24 rods of ditch in a day, how much can 9 men dig in the 
Mme time? 

P. If 7 boys can do a piece of work in 15 da3rs, how long will it take 21 bo3r8 to 
doit? 

iO. How many men can mow as much grass in 5 days as 4 men can mow in 40 
days? 

/i. If it requires 12 men 6 da3r8 to build a wall, how many men will be required 
to build it in 12 days? 

if. If a farmer gave 9 bushels of wheat for 2 barrels of flour, what was the wheat 
worth a bushel if 8 barrels of flour cost S72? 

/5. A farmer exchanged apples worth $2 a barrel for 4 yards of cloth which cost 

at the rate of t21 for 7 yajrds; how many barrels of apples did he give? 

14, If } of a yard of mushn cost 9 cents, what will 2 yards cost? 

SoumoN. — ) of a yard will cost 3 cents, 1 yard will cost 12 cents and 2 yards will cost 24 onia 

16. What will 3 boxes of soap cost, if } of a box cost $6? 

16. If A can walk 24 miles in f of a day, how far can he walk in 6 da3rs? 

17. How much will 8 barreb of apples cost, if yV of a barrel cost 70 cents? 

18. How much will 7 tons of hay cost, if $20 will buy | of a ton? 

19. A watch cost S42 and { of its cost was twice the cost of a chain; what was 
the eoit of the chain? 

. to. A hone cost SlOO and } of its cost was the cost of a carriage; what did both 

95 
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£1. If 11 yards of cloth cost $5i, what will 5 yards cost? 
Solution. — $5 J are $V, 1 yard will cost $} and 5 yards will cost ${ or $21. 

S2. If 5 oranges are worth 7i cents, what is one dozen worth? 

23. What cost 18 bananas at the rate of 7i cents for 5 bananas? 

24' If i of 42 yards of muslin cost 49 cents, what will f of 36 yards cost? 

25. If 8 pairs of shoes cost $V, what will 10 pairs cost? 

26. How much are 12 lamps worth, if 7 lamps are worth $V? 

27. What is the value of 6 mirrors, if 9 mirrors are worth $V? 

28. A boy is 12 years old, which is J of his father's age; what is the father's 
age? 

Solution. — If 12 years is J the father's age, the father is 4 times 12 years, or 48 years. 

29. James has 20 pennies, which is f of John's number; how many have both? 

SO. A clerk spent $20, which is i of the sum he has left; how much had he at first? 

31. A man earned S30, which is | of what he has in a savings bank; how much 
has he in bank? 

82. A watch was bought for $25, which is ) of 5 times what the chain cost; what 
was the cost of both? 

SS. The head of a fish is 5 inches long, which is J of twice the length of the body; 
what is the length of the body? 

34' Wheeler paid $5 for a saddle, which is J of | of the cost of his wheel; what 
did his wheel cost? 

35. The head of a fish is 4 inches long and the tail 5 inches long, which together 
is J of J of the length of the body; how long is the fish? 

36. Thomas, who is 15 years old, is i of Harry's age; how old is Harry? 
Solution. — i of Harry's age is i of 15 years or 3 years; Harry is 6 times 3 years, or 18 yean 

old. 

37. A woman found $12, which was | of what money she then had; how much 
had she at first? 

38. A drover sold a horse for $120, thereby gaining J of its cost; what was its 
cost? 

39. Leary sold a book for 80 cents, which was | of i of its cost when new; what 
was its cost? 

40. Harkness sold a horse fol* $140, which was | of | of its value; what was the 
value of the horse? 

41. 18 feet of a pole is in the water, which is | of f of the length in the air; what 
is the length of the pole? 

42. A horse cost $150, and f of the cost of the horse is twice the cost of the har- 
ness; what was the cost of both? 

43. A cow cost $35, which was J of twice the cost of a horse; what did both cost? 

44. A boy's pony cost $44, which was i of | of the cost of his wagon; what was 
the cost of his wagon? 

45. If 5 boys can earn $6} in a week, how much can 6 boys earn in the 
time? 
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Jfi. How far will a man walk in 3 hours, if in 7 hours he walks 19} miles? 

47. If a man earns $5} in 3 days, how much can he earn in 4 days? 

4^. If \\ tons of coal cost S27, how much will 7 tons cost at the same rate? 

49. How much will a man earn in a week of 6 days at the rate of $2} a day? 

50. If 3 loads of hay cost $15^ what will 6 loads cost? 

51. If a vessel can sail 23 miles in 4{ hours, how far can it sail in 9 hours? 

52. If a man rides 14 miles in 2) hours, how far will he ride in 4} hours? 

5S, If 4 cows eat 2 tons of hay in 8 weeks, how long will the same amount last 
5 cows? 

54. If 2 men can do a piece of work in 16 days, how long will it take 8 men to 
do the same work? 

55. A watch cost $50, which is j of 3 times what the chain cost. Required the 
cost of both. 

56. A man's money increased by its \ equals $90; how much money had he? 

57. The difference between { of my money and \ of my money is SIO; what 
is the amount of my money? 

58. A boy having 36 pennies, lost } of them and then found { as many as he 
had at first; how many had he then? 

59. f of S] } is 1^ of the cost of a chain; how much did the chain cost? 

BO. A hat cost } of $10, which is | of the cost of a coat. Required the cost of 
both. 

Bt. If 12 sheep cost $25, what will 15 sheep cost at the same rate? 

St. A chain cost $12 and \ of its cost is ] of the cost of a watch; what is the cost 
of both? 

M. If 6 men can do a piece of work in 6} da3rs, how loiig will it take 5 men to do 



6J^. A man being asked his age said, ''If to my age its \ and its } Ik? added, I will 
be S2 years old." What is his age? 

tf5. A man having lost } of his money had $24 remaining; how much did he lose? 

B6. { of the length of a pole is in the air, \ in the water, and the remainder, 18 
feet, in the earth; what is the length of the pole? 

C7. What number is that which being increased by its ), and that sum diminished 
by its i, the remainder is 30? 

68. What is a man's money if twice his money diminished by $12 equals $88? 

69. A man's money increased by $80 equals three times his money; how much 
money has he? 

70. If a tree's height be increased by f its height and 20 feet, the sum will equal 
twice its beif^t; what is its height? 

71. A man and a boy earned $24 in a week; what did each earn if the man earned 
twice as much as the boy? 

It. A watch and chain cost $70; what was the cost of each if \ of the cost of the 
wmtrb equab the cost of the chain? 

75. A pole 40 feet long was broken in two unequal parts so that { of the longer 
equals the shorter; what is the length of each part? 
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WRITTEN PROBLEMS 

380. Example. — If 5 men reap ten acres of wheat in a day, how many acres 

will 7 men reap in the same time? 

Solution. — If five men reap ten acres of wheat in a day, one man will reap one-fifth as much or 
two acres, and seven men will reap fourteen acres. 

Example. — If 10 men dig a ditch in 4 days of 10 hours each, in how many days 

will 12 men dig a similar ditch, working 8 hours a day? 

Solution. — If 10 men dig it in 4 days of 10 hours each, it would require one man 40 days of 10 
hours, or 400 hours; 12 men would do it in ^ of 400 hours, or 33f hours; and working eight hours a 
day would require 4 J days. 

Example. — ^A can do a piece of work in 10 days, B in 12 day^; in what time 

can both working together do it? 

Solution. — A can do ^ of it in one day; B can do ^ in one day; both working together can 
do tV ^^^ T^ji or ii ^^ <^^^ ^^Y- They can do iJ, the whole piece of work, in 5^ days. 

381. i. If a post 5 feet high casts a shadow 12 feet long, how high is a telegraph 
pole which at the same time casts a shadow 65 feet long? 

2, A pipe will fill a cistern in 10 hours, another pipe in 6 hours; if both be opened 
at the same time, what time will be required to fill the cistern? 

3, A man can do a piece of work in 12 days, and a boy can do it in 16 days. 
In what time can they do it working together? 

4. An inlet pipe will fill a tank in 6 hours, and an outlet pipe will empty it, when 
full, in 10 hours. If both be left open when the tank is empty, what time will be 
required to fill the tank? 

o. Jones can dig a ditch in 12 days. Smith in 15 day^, and Brown in 18 da3rs. 
How long will be required for them to dig a ditch twice as deep, if they ^^11 work to- 
gether? 

6, B can do i% as much work in a day as A. How long would it require both 
working together to do that which B alone can do in 20 days? * 

7. Green can unload a car of com in 6 hours; Black can vHK^^ ^ ^ hours. 
How many hours would both require, working together, to unkflMSmilar cars? 

<!!^. A can do a piece of work in 16 days, B in 20 day^tjjn^^th together begin 
the work, and A leaves when it is § done, how long ^U JOHp^ to complete it? 

9. If I buy goods at 4 yards for $5 and sell at ^^fjSffi^of 5 yards for S7, how 
many yards must be sold to gain $70? ^^ 

10, If 10 men can do a piece of work in 24 dnB, and 4 men retire when they 
have worked 10 days, in what time will the remainij^ men finish the work? 

11, If 5 men or 9 boys can do a piece of work in 12 da3rs, in how many days 
should 9 men and 5 boys do the same work? 

12, 10 men agreed to do a piece of work, but 2 of them did not report, on account 
of which the work took 3 days' more time. In what time could the 10 men have 
done the work? 
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15. A can cany a ton of coal to the fourth Htor}' of a building in ^ of a day, B 
in 2 of a day, and C in { of a day. How long will it require A, B and C, together, to 
cany 1 ton? 

14' A, B and C can do a piece of work in 8, 10 and 15 days respectively. After 
the 3 have worked 2 days, how long will it require B and C together to finish it? 

15. A does a piece of work in ) day, B in } of a day, C in 2 days, and D in 1} 
days. What time will it require to perform the work if they all work together? 

IS. If a loaf of bread weighs 8 ounces when flour is $3.75 a barrel, what should 
it weigh when flour is S4.50 a barrel? 

17. If I gwi $1250 by selling $20000 worth of goods, how much should I sell 
to gain $6250? 

18. If 9f pounds of tea cost $6.75, what would 17) pounds be worth? 

19. If $7.60 will buy 144 pounds of soap, how many pounds can be bought for 
$19.75? 

JO. If Hi acres of land will pasture 33 cows, how many acres will be required 
for 327 cows? 

il. If 6 men can do a piece of work in 17 days, how many men would be re- 
quired to do the work in 11 days? 

it. If a cycler can ride 225 miles in 2} days of 8 hours each, how many days of 
ten boun each would be required to ride 625 miles? 

tS. If 6 men can mow a field in 10 hours, how many men must be added to mow 
it in 6 hours? 

24' If A inan can do i of a piece of work in 6 da3rs of 10 hours each, in what time 
can be do the remainder, working 8 hours a day? 

Bo. A, B and C own a vessel, A owning i and each of the others half the re- 
mainder; B sells f of his share for $3000; what is the value of A's and C's share at Uie 
Mipe rate? 

B6. U S horses or 7 cows eat 6| tons of hay in 23 da3rs, what time will it take 7 
hones and 8 cows to eat the same quantity? 

27. If 15 men can do a piece of work in 10 da3rs, what time will be required to do 
it if 10 men quit when the work is half done? 

23. One pump can fill a cistern in 4 hours and another in 5 hours, and an outlet 
pipe can empty it in 1 hour; if the tank be empty and the pumps both working and 
outlet pipe closed, in what time can it be filled? 

29. If the tank in the preceding probl^n be full with both pumps working and 
the outlet |Hpe open, in what time will the tank be emptied? 

50. A can mow an acre in 5^ hours, and A and B together can mow twice as 
much in 4,^ houn; in what time can B working alone mow 2} acres? 

51. Two men start in business with the same amount of capital; the first gains 
\ of hb^ capital and the second gains jt of his capital, when the first has $100 more 
than the second. What was the capital of each? 
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^. C esa reap & field of lEnin in 6 day? and D in S davs. In how many days 
<a& toej do it 7*dipinii^ Uiifetber? 

-^. A dsfUm ha.« tvo pipes by the first of which it may be fitted in 12 iHXin, 
a&d br t£^ t^^iod in 8 hour«: bow long wiD both be in filling it? 

'54' D ajad E working together can make a china doset in 8 days; D workiii| 
aioiiie er.^uki do it in 12 day?;: in what time couM E make it? 

Zo. A owns i of a tract of land and B owns x"\' A's share is worth S250 mcNre 
tlttn BV Find the value of the tract. 

S^, A and B agree to do a piece of work. A to receire S2 a day and B $3 a day. 
A works twiee ai> many days as B, and they together receiTe S70. How many days 
dr^^ each labor? 

'?7. I ijoM a book and lost \ of its cost. Had it cost SI less, I would have gained 
} r/ its cost. What was its cost? 

ZH, A man sold a book, making \ of the cost. Had the book cost $1 less and sold 
for the same profit, he would have gained three times the cost. Find the cost. 

Z^. A and B invest equal sums of money; A gains J of his investment and B 
kifies S20; B's mone>' is then equal to | of A's. How much does each invest? 

I/J, A can do a piece of work in 5 days; B can do it in 6 days. In how many 
days can the>' do it working together? 

4/. C can reap a field of grain in 6} da^-s and D in 8} days. In how many days 
can they do it reaping together? 

liZ, A tank has two pipes, by the first of which it may be filled in 12 hours, and 
by the second in 15 hours; in what time will both fill it? 

Ifi. A boy hired to a mechanic for twenty weeks on condition that he should 
receive $20 and a coat. At the end of twelve weeks the boy ceased work, when it 
was found that he was entitled to $9 and the coat. What was the value of the coat? 

44. An aeroplane with a velocity of 25 miles an hour in still air has a journey of 
85 miU^ U} make. How long will it take if the wind blows steadily 8 miles an hour 
in tlie din^d^ion the aeroplane is sailing? How long will it require to return the same 
distance, if the velocity of the wind has fallen to 5| miles an hour? 

J/). If my motor boat moves through still water with a velocity of 22 miles per 
hour, bow far may I go down a stream whose current is 5 miles an hour, that I may 
return up stream to the starting point and be gone 14 hours, 40 nunutesT 
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102 MBASURBS OF EXTENSION AND SURFACE 

MEASURES OF EXTENSION AND SURFACE 

386. Long Measure 

Mi, rd. yd, ft, in. 

12 Inches = 1 Foot 1 = 320 - 1760 = 5280 = 63360 

3 Feet = 1 Yard 1 = 5J = 16J = 198 

5i Yards = 1 Rod 1 = 3 = 36 

320 Rods = 1 Mile 1 = 12 



39.37 Inches = 1 Meter 

A knot is equal to 6087 feet. 

The handf used in measuring the height of horses, equals 4 inches. 
A pace is equal to three feet, and 5} paces approximate a rod. 
A rod is sometimes called a perch or pole. 

A 8UUtUe mile in the United States and England is 5280 feet, and is distinguished from the ffeo- 
graphic mile which is 6087 feet. 

The yard is the standard imit of extension of the United States and also of Great Britain. 

387. SuRVETORs' Long Measure 

7.92 Inches 1 Link 

25 Links 1 Rod 

100 Links (4 rods) 1 Chain 

80 Chains 1 Mile 

The unit of surveyors* long measure is the Gunter*s chain, which is 4 rods, or 66 feet in length. 
Since the chain has 100 links, links may be written as hundredths of a chain. Thus 18 chains, 22 
links « 18.22 chains. 

• 

388. Square Measure 

144 Square Inches = 1 Square Foot .4. sq. rd, sq, yd. sq. ft sq, in,. 

9 Square Feet = 1 Square Yard i = 160 = 4840 = 43560 = 6212640 

30} Square Yards = 1 Square Rod, or Perch 1 = 30} « 272} « 39182 

160 Square Rods = 1 Acre 1 = 9 » 1296 

640 Acres = 1 Square Mile 1 « 144 



1.196 Square Yards = 1 Square Meter 

With the exception of the acre, the units of square measure are derived from the coireBp<Miding 
units of long measure. 

388. Surveyors' Square Measure 

625 Square Links = 1 Square Rod 

16 Square Rods = 1 Square Chain 

10 Square Chains, or 160 Square Rods = 1 Acre 

640 Acres = 1 Square Mile 

36 Square Miles = 1 Township 

The unit of land measure is the acre. 

In Hurvcying public lands, a squart^ mile, t>40 acres, is called a ''section." 
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MBASUBES OF VOLUME OE CAPACITT 

990. Solid Measure 

cu. yd. cu. ft. CH. in. 

1728 Cubic Inches = 1 Cubic Foot 1 = 27 = 46656 

27 Cubic Feet = 1 Cubic Yard 1 = 1728 

128 Cubic Feet « 1 Cord 
40 Cubic Feet = 1 Ton (for freight) 
24i Cubic Feet = 1 Perch of Stone 

(16iX MX 1-241) 



1.308 Cubic Yards = 1 Cubic Meter 

1 Cubic Meter or Stere is the metric unit of Wood Measure. 
The unit of Lumber Measure is a Board Foot, which is |>y of a Cubic Foot. 

391. Liquid Measure 

gal. ifi. pi. gi, 

4 Gills = 1 Pint 1 , 4 = 8 = 32 

2 Pinta = 1 Quart 1-2=8 

4 Quarts = 1 Gallon 1 - 4 

The ordinary or Wine Gallon contains 231 cubic inches. 

For estimatini^ a barrel contains 31) gallons, and a hogshead 2 barrels. 

Commercially, the exact contents of barrels are found by gauging. 

1.05668 Liquid Quarts = 1 Liter (used for milk and wine) 



Dry Measure 

hu. pk. qt. pL 

2 Pints - 1 Quart 1-4-32-64 

8 Quarts - 1 Peck 1 - 8-16 

4 Pecks - 1 Bushel 1 - 2 

A 6if«M, stricken measure (the WincKesler biuhd) contains, approximately, 2150.4 cubic inches, 
and is used in measuring grain, such as wheat, com (shelled), beans; also, small fruits, chestnuts, ete. 

A heaped buMkd contains, approximately, 2747.7 cubic inches, and is used in measuring large 
fruiu ^apples, pears, etc.), vegetables, com in the ear, coal, coke, lime, etc. 

The British Imperial buihel contains, approximately, 2218.2 cubic inches. 

The dry gallon or half p^t contains 268.8 cubic inches, or } of 2150.4. 

.9061 Dry Quarts - 1 Liter 100 Liters - 1 Hectoliter 

2.8375 Bushels - 1 Hectoliter 
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BIEASURES OF WEIGHT 

393. Tboy Weight 

lb. 02. pwt. gr, 

24 Grains = 1 Pennyweight 1 = 12 = 240 = 5760 

20 Pennyweights = 1 Ounce 1 = 20 = 480 

12 Ounces = 1 Pound 1 = 24 

The Troy pound, 5760 grains, is the unit of weight. Troy weight is used in weighing gold, silver 
and precious stones. 

The carat, for weighing diamonds, is 3.2 Troy grains. 

The carat, indicating fineness of gold, means ^ part. Gold 20 carats fine has 20 parts gold and 4 
parts alloy. 



394. 

20 Grains = 1 Scruple 

3 Scruples = 1 Dram 

8 Drams = 1 Ounce 

12 Ounces = 1 Pound 



Apothecaries' Weight 



1 = 12 = 9fe = 288 = 



gr. 
5760 

1 = 8 = 24 = 480 
1 = 3 = 60 



1 = 20 

This weight is used in weighing small quantities of drugs and medicines. For large quantities 
avoirdupois weight is used. 



395. 



16 Ounces 
100 Pounds 



1 Pound 

1 Hundredweight 



Avoirdupois Weight 

T. cwi. W. oz. 

1 = 20 = 2000 = 32000 
1 = 100 = 1600 
20 Hundredweights = 1 Ton 1 = 16 

The gross or Umg ton used at U. S. Custom Houses, and by wholesale dealers in coal and iron, is 
2240 pounds, the hundredweight 112 pounds, the quarter 28 pounds. 

1 Pound Avoirdupois = 7000 Troy Grains 



15.432354 Troy Grains 

2.2046 Pounds Av. (approximately) 

2204.6 Pounds 

1000 Grams 

1000 Kilos 



<< 



<< 



1 Gram. 

1 Kilogram. 

1 Ton or Tonneau. 

1 Kilogram. 

1 Ton or Tonneau, 
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Weights 
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1 

Article 


Measure 
bushel 


Pound 
48 


s Exceptions, 


Article 


Measure 


Pounds 


Elxoeptions 


Barley 


Pa. 47 


Hemp 


bushel 


44 




Beans 


bushel 


60 




Millet 


bushel 


50 




Buckwheat 


bushel 


50 


Pa. 48 


Oats 


bushel 


32 


f N. J. 30 
lMd.26 


Clover Seed 


bushel 


60 


N.J. 64 


Com in ear 


bushel 


70 




Peas 


bushel 


60 




Com, shelled 


bushel 


56 




Rye 


bushel 


56 




Flaxseed 


bushel 


66 


N.J. 55 \ Timothy Seed 


bushel 


45 








i 


; i Wheat 


bushel 


60 





The above table and the one following contain the weights of the common grains^ 
vegetables, as used by a majority of the States. Exceptions are given in Pa., Md. and N* J. 
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DENOMINATE NUMBERS 

402. Denominate numbers are concrete numbers expressing divisions of money, 
weight, measure, etc. They may be reduced, added, subtracted, multiplied and 
divided. 

403. To reduce to lower denominations. 

Example. — Reduce £13 98. lOd. to pence 



£13 98. 10d.=3238d. 



£, 


«. 


d. 


13 


9 


10 


20 






269 






12 







3238 

404. Rule. — MvUiply the number of higher denomination by the number of the 
next lower denomination in a unit of the higher ^ adding the number of the lower dencnninar 
turn to the product. Proceed until the required denomination is reached. 



WBTTTEN EXERaSE 

406. 1. Reduce 18 lb. 11 oz. 3 pwt. 16 gr. to grains. 

2. Reduce 12 lb. 55 63 19 14 gr. to grains. 

3. Reduce 77 bu. 1 pk. 1 pt. to pints. 

4. Reduce 12 mi. 30 rd. 5 yd. 2 ft. 10 in. to inches. 

5. Reduce 365 da. 5 hr. 48 min. 49 sec. to seconds. 

6. Reduce 77° 26' 45" to seconds. 

7. Change 9 tons 12 cwt. 60 lb. 12 oz. to ounces. 

8. Reduce 145 mi. 124 rd. 4 yd. to feet. 

9. Change 215 gal. 3 qt. 1 pt. to pints. 
10. How many pence in £472 10s.? 

406. To reduce or change to higher denomination. 

Example. — Reduce 7534 pt. to bushels 

2)7534 
8)3767 7634 pt. = 117 bu. 2 pk. 7 qt. 

4)470+7 qL 
117+2 pk. 

407. Rule. — Divide the lower denomination by the number in a unit of the next higher 
denomination, the remainder, if any, being pui down as a part of the restdt. Proceed 
urUU the required higher denomination is obtained. 
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WKITTEN EXERCISE 

40B. /. Change 1213 pt. to higher denominations. 
2. Change 478260 gr., apothecaries' weight, to higher denominations. 

5. Change 95346 gr., Troy weight, to higher denominations. 

4. Change 288692 oz., avoirdupois weight, to higher denominations. 

6. Change 4841 far. to higher denominations. 

6. Change 1456 gi. to gallons. 

7. Change 436614 in. to miles. 

8. Change 18500 sq. ft. to higher denominations. 

9. Change 108000 seconds of time to higher denominations. 

W. Change 160000 seconds of circular measure to higher denominations. 



40B. To reduce denmnlnate fractions and dedmala. 

EIxAMPLE. — (1) Reduce I mi. to feet; (2) jf ton to lower denominations 

i of 5280»880 ft. i of 20- > t« or 171 cwt. 

Result, 880 ft. | of 100 - > {<^ or 50 lbs. 

Result, 17 cwt. 50 lbs. 



WRITTEN EXERdSB 

410. 1. Change iH of a mile to rods. 
:?. Change iWv of a ton to pounds. 
5. Reduce H of a gallon to lower denominations. 

4. Reduce ^ of a square mile to lower denominations. 

5. Change i} of a bushel to pints. 

6. Reduce I'l of an acre to lower denominations. 

7. Reduce ) of a year to lower denominations. 

8. Change £{ to pence. 

9. Reduce { of a Troy pound to lower denominations. 
W. Change j of a peck to pints. 

Example. — (2) Reduce .255 bu. to lower denominations 

.255 bu. X 4 » 1.02 pk. 
.02 pk. X 8 » .16 qts. 
.16 qts. X 2 » .32 pts. Result, 1 pk. .32 pt. 



//. Change .02 of a gross to the decimal of a dozen. 

It. Change .007 of an acre to the decimal of a square rod. 

IS. Reduce £.00625 to lower denominations. 

14. Reduce .46875 of a bushel to lower denominations. 

/5. Change £.2685 to lower denominations. 

itf. Reduce .00125 of a ton to lower denominations. 
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Example 3. — Reduce f ft. to fraction of a rod 

1-v-Lvi— Ud 
2 

17. Reduce \ qt. to the fraction of a bushel. 

18. Reduce f pt. to the fraction of a gallon. 

19. Reduce ^| in. to the fraction of a mile. 

20. Reduce i cwt. to the fraction of a ton. 

21. Change i of a pint to the fraction of a bushel. 

Example 4. — Change .3759 pt. to decimal of a gallon 

2).3759 
4).18795 
.0469875 gal. 

22. Change .25 of a* pint to the decimal of a gallon. 

23. Change .625 of an ounce to the decimal of a ton. 

24. Change 430 cubic inches to the decimal of a cubic yard. 
26. What decimal of an acre is 6^ square feet? 

26. Change .4 of a foot to the decimal of a rod. 

Example 5. — Reduce 8 oz. 7 pwt. 12 gr. to fraction of a pound 

oz. pwt. gr. 1 lb. = 5760 gr. 

8 7 12 

— 4020 201 67,^ ^^^^, 

167 ^zz;, ^ ^c.=^ ;:rlb. or .6979^ 

' 5760 288 96 

_ 
680 
3^4 

4020 gr. 

27. Reduce 3 qts. 1 pt. to the fraction of a gallon. 

28. Reduce 5 oz. 17 pwt. 6 gr. to the fraction of a pound. 

29. Reduce 4 oz. 10 pwt. 20 gr. to the fraction of a pound. 

30. Change 10s. 6d. to the decimal of a pound sterling. 

31. Change 14 hr. 50 min. 30 sec. to the decimal of a day. 

32. What part of 3 pk. 6 qt. is 4 qt. 1 pt.? 

33. What part of 6 score is 14 dozen? 

54. What part of 1.25 miles is 150 rd. 2 yd. 6 in,? 

36. What part of 8J bu, is 2 pk. 6J qt.? 

36. What decimal part of a cubic yard is 2 cu. ft. 280 cu. in.? 
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411. fb aii 4iMiilMlt ankm. 
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(hi |ik ift 

'<M .1 I 
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ill. Ui Ui ^*ifMl rA# •wjh «^ rAr ImvjI driMMiaiMfMM. rnlMr CAu 9nm U» i^jl 
tHikt^ dutm fwma%^dn, i/ dny; rurry rAr numjbfr of nrjf Ai^Ar r A'Hiiii%ifi<^ 

>.t4iiru FnjCB .11 gal 2 <|t I |it imkt* 15 gal :i ql. 

gal ql III 

11 2 1 

l.'i :i O Itrvult . 1 5 dO- SqU I III 



M yi^iry litflii fAr aiaiiiirfiil n^t ^ ^, ^irruir <mw> tif iKf n^it Ai^^Arr ^^MMnaftifn. midtm^ 
ft» IA# «*i«Hriwl ii wA rr as MMiy 0/ (A# diirrr iim0niifMli«f«i im flMAtf uiv «/ lAr Ai^Arr. lAr4 
i*^ 4\f0rrmt9 .l/Irr AurriMn fiy. ^ImiiiviiA lAr Hiifiiirvtil nnmhrt of lA* «rjf Ai^Arr 4t» 
m^h^m Ay fwii#. lV«i ^pwl «i%frrrntr St> ruttlinttf w^J lA* mACr^cfMii i« twm^Hid. 

414. ?• ariMb dMMBlMlt mnkart 

Kt4iirut Multiply .1 \«i 2i\ % in l>\ IJit 
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WRITTEN PEOBLEMS 

419. 1, Change 192000 oz. to tons. 

2, A haystack contains 23000 lbs. ; what is its value at $15 per ton? 

5, How many grains Troy in 12 lbs. 4 oz. 12 pwt.? 

4. What is the cost of three bushels of tomatoes at 12 cents a quart? 

6. Reduce 15 gal. 1 qt. 1 pt. to gills. 

6. How many 2-dram powders of magnesia can be put up from 13 lb. 5 oz.? 

7. How many half-acre lots in a piece of ground containing 8200 sq. rd. 30 sq. yd.? 
State the surplus, if any, in sq. ft. 

8. What is the value of a diamond weighing iV of a carat at $75 a carat? 

9. What is the value of the pure gold in an ornament weighing 4 pwt., 18 carats 
fine, at $20 an ounce for pure gold? 

10. Reduce 80 lb. avoirdupois to denominations of Troy weight. 

11. Change 224 oz. Troy to denominations of avoirdupois weight. 

12. If f of a lb. of gold is worth $174.25, what is the value of | of a pennyweight? 

18. A man had lOf tons of coal after buying 2.5 tons; how many pounds had he 
at first? 

14' If a man earns 80 cents in 2 hr. 40 min., what will he earn in 6 days, if he 
works 8 hours a day? 

16. What is the value of £11 5s. 4d. at $4.8665 a pound sterling? 



Note. — A business rule for changing shil- .-2 »y O / ^ yj 

lings and pence to £ is to multiply shillings by 5, •O / ^/^ 

and point off 2 places; the pence by 4 J, point off / / , .2 ^ &'y\9 

3 places. ^^T ^ 4 ^ 

s^ & 3 3 O 

Suggestion 6 y S f ^ 

Is. = £ 2^0 or .05 ^ 7 S f i 

Id. = £,hor.004| X^ ^,^/ 

3 H ^ d/ 3 , 

^ ^.r Zf Z3 3 3 ^^^^ •54JIJ 
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16. Change to United States money 

1. £1 Is. 1(1. 

«. £2 2s. 2d 

5. £3 38. 3d. 

4. £4 is. 4d. 

5. £5 58. 5d. 

6. £6 6e. 6d. 

7. £7 7s. 7d. 

8. £8 86. 8d. 

If* JL«f tjSm cKl. 

iO. £16 16e. 3d. 

11. £17 178. 6d. 

It. £18 186. 8d. 



Exchange $4.86. 
4.87. 



IS. £10 10s. lOd. 

i4. £11, lis. lid. 
15. £12 12s. Id. 
7^. £13 138. 3d. 

17. £13 58. 9d. 

18. £14 148. 4d. 

19. £14 178. 5d. 
eo. £15 158. 6d. 
;e/. £16 16s. 6d. 
S£. £25 138. 4d. 
23. £8 lOs. 8d. 



4.866. J?4. £229 3s. 4d. 



Exchange $4.88. 
4.87. 
4.85. 



<i 



it 



17. Find the cost in United States money of 

/. 120 yd. Silk @ £1 58. 3d. per yd. 
g. 144 yd. Silk @ £l Is. id. per yd. 

5. 326 yd. Silk @ £l 58. 2d. per yd. 

4. 546 yd. Carpet @ £1 158. 4d. per yd. 

6. 579 yd. Silk, @ £2 2s. 9d. per yd. 

6. 500 dos. Knives @ £1 178. 3d. per doz. 

7. 820 tons Iron @ £3 148. 3d. per ton 

8. 869 acres Land @ £32 178. lid. per acre 

9. 564 tons Iron @ £4 17s. 8d. per ton 
10. 1856 bushels Wheat @ 8s. 9d. per bu. 



Exchange $4.87. 
4.88. 
4.86. 
4 87. 
4.85. 
4.86. 
4.87. 
4.8665. 
4.8665. 
4.8665. 



SuooBsnoN. — These exercises are arranged for practise in conversion of Foreign money to 
Uait«d States oioney. 

18. Bought 180 meters of silk at 8.75 francs per meter and sold at $1.80 per yd. 
Find the gain. 

19. Bought 240 meters of lace at 6.5 francs per meter and sold at $1.40 per yd. 
Find the gain* 

to. Bought 150 meters of ribbon at 4.75 francs per meter and sold at $1.20 per 
jd« Find the gain. 

fl. Bought 324 meters of velvet at 6.75 francs per meter and sold at $1.50 per 
yd. Find the gain. 

^. Bought 600 meters of cloth at 4.32 francs per meter and sold at $1 per yd. 
Find the gain. 

f5. Bought 426 meters of lace at 7.19 francs per meter and sold at $1.50 per yd. 
Find the gain. 

f4- Bought 356 meters of silk at 6.24 francs per meter and sold at $1.85 p(*r yd. 
Find the gain. 

f5. Bought 295} meters of taffeta at 5.18 francs per meter and sold at $1.2S| 
yd. Find the gain. 
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26. Bought 356.35 meters of silk at 8.75 francs per meter, and sold at $2.15 per 
yd. Find the gain. 

27, Bought 516.5 meters of cloth at 6.85 francs per meter, and sold at $1.85 per 
yd. Find the gain. 

REVIEW PROBLEMS 

420. 1. Find the time by compound subtraction from the date of the Declaration 
of Independence until to-day. Reduce to minutes, counting 30 days to the month. 

2. Buy pens at $1.25 a gross and sell them at a cent apiece. What will be the 
gain in a sale of a great gross? 

S. How long has a sum of money been on interest that was placed July 4, 
1876? (Time by compound subtraction.) 

4. What is the difference in time between a place in longitude 69° 50' west and 
a place 120° 25' west? 

5. Find what fractional part of a bushel 3 pk. 6 qt. is, and change the result 
to a decimal. 

6. Bought 172.5 meters silk at 5.18 francs per meter and sold it at $1.93 a yard. 
How much was gained? 

7. Buy wheat at 12.35 francs a hectoliter and sell it at a dollar a bushel. How 
much is gained on a hectoliter? 

8. What would be gained by bujdng wine at 1 franc a liter and selling it for 20 
cents a quart? 

9. Bought 100 kilos French candy at 5.18 francs a kilo and sold it for half a 
dollar a pound. What was my gain or loss on a pound? 

10. What part of a tonneau would be gained by bu3dng coal by the long ton 
and selling by the tonneau at the same price? 

11. What part of a ton would be lost by bujdng coal by the tonneau and selling 
it by the long ton at the same price? 

12. How many square rods in a piece of land containing 7 square chains? 

13. If the circumference of the earth is 24899 miles, how many kilometers is it? 



PRACTICAL MEASUREMENTS 

4SL A line has one dimension only — length. 

432. A imtMA has but two dimensions — length and width. 

423. A square unit is a sqiinre in which the units of length and width ar 

424. A BoUd has three dimensions — length, width and thicknes.-^. 

425. A coUe mtt is a cube in which the units of length, width and ihickncw 
are alike. 

SURFACE MEASUREMENTS 



e alike. 



Note. — tlndn' this beail cump 
Buch praclical moiutiircineol!i as 
carpeting, pUst«riDg, paporinit. 
painting, roo6i^, flooring, pav- 
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RECTANGLE 
4iBS. To find the area of ractutfnUr snifuM. 
Example. — How many square feet in a tight board fence 6 feet high and 40 rods 

Non:. — When the dimennona arc exprceaed in iliflrrrat 
denMninationa, they should be reduced to unita of the nam* 
defiominalioii brfore multiplying; aa, inches to fepl. ur firt to 



40 rods - 660 ft. 
660 ft. X 6 » 3960 sq. ft. 



427. Rule. — MuUxplj/ the length by the width; the product wiil be the area. 

WBITTEN PKOBLEMS 
42B. }. VihaX is the value of a lot 32 feet front, 120 feet deep, at 25 cents a square 
foot? 

B. How many square yards of linoleum will be required to cover a floor 22) 
feet long, 14} feet wide? 

5. What will be the cost of painting a wainscoting 40 feet in length, 3 feet 6 inches 
high, at 25 ceDt« a square yard? 

4- A railroad 60 feet wide passes half a mile through a tract of land. If the 
damage is assessed at tlSO an acre, what must the company pay? 

■7. What will it co8t, at S2.25 a square yard, to pave a street with anpbalt 50 
feet wide for a length of 1600 feet? What must a property owner pay who has a 
fnmtage of 40 feet? 

6. How many square feet of tin will be require«l to cover a flat roof 40 feet long 
and 20 feet wide? What will be the cost at $5.25 per square of 100 square feet? 

7. At S67.50 per thousand square feet, what will it cost to floor and ceil a room 
60 feet k>ng and 25 feet wide? 

8. A ceiling 18 feet 10 inches long, 14 feet 7 inches wide may be of hard wood, 
eoKtinic I2)c. a square foot, or of corrugated iron at $1.35 a square yard. Which ia 
(be rbesper aod bow much? 

lU 
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ROOHNG AND PAVING 

429. To find fhe number of bricks, shinifles, slates, etc., required to cover a 
given surface. 

Examples. — (1) Find the number of bricks, 4x8 inches, required to lay a walk 
5 feet wide and 40 feet long. (2) Find the number of pieces each 2 inches square 
required to inlay a vestibule floor, 6 feet 8 inches by 5 feet 6 inches. 

WT^ / Example 2 "^^Tx^ ^^ 

6 ft. 8 in. = 80 in. long 

(^t^A^t^J^ i^OO^^vi<^^.'dy. 5 ft. 6 in. = 66 in. wide ^2-^^<^ /JXO^^/uU'*^^^^^, 




430. Rule. — Divide the given surface by the surface of a unit to find the required 
number, 

WRITTEN PROBLEMS 

431. 1. How many shingles, averaging 4 inches in width, laid five inches to the 
weather, will be required to cover two sides of a roof 40 feet long, each side 18 feet 
wide? What will the shingles cost at $12 per M? 

Note. — ^The ordinary shingles are 16 in. by 4 in. and are put up in bundles of 250 each. Noth- 
ing less than an entire bundle should be considered if purchased by the bundle. 

2. At $12.50 per M, what will the shingles cost for a roof 60 ft. long, 18 ft. from 
eaves to ridge on one side, and 24 ft. on the other, the shingles being 4 inches wide, 
laid 4| inches to the weather? At $3 per bundle? 

3. How many slates each 10 inches wide, laid 5i inches to the weather, will be 
required for a roof 50 ft. long and 20 ft. from eaves to ridge? 

4. How many bricks, 8X4, laid flat, will be required to pave a 6-foot walk 800 
feet long? What will the bricks cost at $14 a thousand? What will the laying cost at 
60 cents a square yard? 

J. What will it cost to pave a section of street 40 feet wide, 600 feet long, with 
vitrified brick laid on edge, 9X2J in., at $11 per thousand and 72 cents a square yard 
for lajring? 

6. How many wooden blocks each 2J in. thick, 6 in. wide and 10 in. long, placed 
on end, will it take to pave a street 50 ft. wide for a distance of 2J miles? ■ What wiD 
the paving cost at $4.75 a sq. yd. for material and labor? 
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PLASTERING, PAPERING AND PAINTING 



4S2. To find entire rarfaees of rooms, boxes, etc. 



— irr.-j- irr-j- irr.-| 



Fosmula: (Length + Width) - X2 - Perimeter 
P. X Height -Surface of Walls 
L. XW. -Surface of top or bottom 

Example. — How many square yards of plaster- 
ing in the wails and ceiling of a room 24 feet long, 16 
feet wide and 12 feet 6 inches high above the base- 
boardy no allowance for doors and windows? 



STEtr- 



1 SQUARE YARD 







/ O o .^^J^ 



/3 fi/ 






3 rM '^/^ 



flUJUL 





RuLB. — MtUtiply the perimeter {distance around) by the height^ and to tki$ 
ftmdi add twice the product of the length by the width. 



WBITTEN FROBLEMS 

494. 1. How many square feet of surface has a box that is 5 ft. 6 in. long, 3 ft. 
6 in. wide and 4 ft. hi^? 

f . How many square feet of surface has a room that is 18 feet long, 14 feet wide, 
9} feet lu|^? What would be the cost of plastering the walls and ceiling at 35 cents 
a square 3rard, no allowance for doors and windows? 

5. At 42 cents a square yard, what will it cost to plaster the walls and ceiling 
of a hallway 80 ft. long, 9 ft. wide and 15 ft. high, allowing for half the space occupied 
by 12 doors, each 5 ft. 4 in. wide and 9 ft. high? 

4. Find the cost of lathing, plastering and flooring a hall 30 ft. by 50 ft. and 
30 ft. high at 85 cents a sq. yd. for the lathing, 35 cents a sq. yd. for plastering, and 
$4.50 per 100 sq. ft. for the flooring; allowance to be made in the lathing for the full 
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space occupied by 12 windows, each 5 ft. wide and 8 ft. 6 in. high, and 2 doors 6 ft. 
6 in. by 12 ft., and f of the door and window space to be allowed in the plastering. 

5, At 82 cents a square yard, what will it cost to plaster the walls and ceiling 
of a room 35 ft. long, 20 ft. wide, and 12 ft. 6 in. high? 

6, How many rolls of paper 8 yards long, 18 inches wide, would be required 
for the sides, ends and ceiling of a room 15 ft. 6 in. long, 14 ft. 3 in. wide and 9 ft. 
high? 

Note. — Single rolls of wall paper are 8 yards long; double rolls, 16 yards long. Paper-hangers 
estimate the number of rolls required by measuring the unbroken wall space; it is found that the 
irregular spaces above doors and windows can be covered from the remnants of the rolls. 

7, What will be the cost of papering the sides and ends of a room 18 feet long, 
15 feet wide, 10 feet high, deducting 10 feet from the perimeter for doors and windows, 
if the paper costs 50 cents a double roll? 

8, Find the cost of weather boarding a house 40 ft. 3 in. long, 18 ft. 6 in. wide 
and 32 ft. high, allowing 20 square yards for windows and doors; adding 350 square 
feet for gables, lumber costing $21 per M. 

9, Find the cost of painting the walls and ceiling of a room 28 ft. long, 17 ft. 
wide and 11 ft. high, at 82 cents a square yard. 

10. At 40 cents a square yard, what will it cost to plaster the walls and ceiling 
of a room 32 ft. 6 in. long, 22 ft. 9 in. wide and 11 ft. 4 in. high? 

11. At 32 cents a square yard, what will it cost to plaster the walls and ceiling of 
a room 29 ft. long, 16 ft. 6 in. wide and 12 ft. high, allowing for half the space occupied 
by 2 doors 6 ft. by 3 ft. and 4 windows 8 ft. 6 in. by 3 ft.? 

12. Find the cost at 78f cents a sq. yd. of plastering the walls and ceiling of a 
room 63 ft. 3 in. long, 22 ft. 9 in. wide and 32 ft. high, allowing for the full space 
occupied by 3 doors 6 ft. by 3 ft. 6 in. and 10 windows 5 ft. by 3 ft. 

IS. At 40 cents a square yard, what will it cost to paint the walls and ceiling of a 
room 62 ft. long, 38 ft. wide and 12 ft. high; allowing for the full space occupied by 2 
doors 6 ft. by 3 ft. 6 in., 4 windows 8 ft. by 3 ft., 1 skylight 8 ft. by 6 ft. 3 in. and a 
wainscot around the room 4 ft. 6 in. high? 

H. Find the cost of lathing, plastering and flooring a room 60 ft. 3 in. long, 22 ft 
9 in. wide and 18 ft. 6 in. high, allowance to be made in the lathing for the full space 
occupied by 2 doors 7 ft. 6 in. by 4 ft., 10 windows 7 ft. by 3 ft. 3 in. and \ of the space 
occupied by the windows and doors for plastering. The lathing is 70 cents a aquaie 
yard, plastering 42 cents a square yard and the flooring $4.20 per C. 
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CARPETING 

43S. Carpet is sold by the yard, a yard of carpet being 3 feet long, regardless 
of its width. Linoleum and oil cloth are generally sold by the square yard. 

Id estimating the number of yarda of carpet for a room it ia always necessary 
to find the number of stripe required, and to do this we must know whether they are 
to run Icogthniae or crosswise. They are generally laid lengthwise, but if the room 
!:< nearly square they may run either way, and sometimes there is a considerable saving 
in lading them crosswise. 

4SS. To find th« number of yards <rf caipet required tor & room. 

Example. — Which will be the cheaper, and bow much, to lay the strips length- 
wi^ or crosswise on a floor 18 ft. by 20 ft., carpet 27 in., costing $1.50 a yard, if there 
is no waste in matching either way? 

Carpet laid lengthwise Carpet laid crosswise 
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19X 12-8 ttripi, cmch 20 ft. 6) 
27 e]y(b.X8-53t}<l9. 



Or, 8 attqia Mch 20 ft. - 
iaort.+3-S3iyds. 



20Xl:i"V"SJ Htrips, or 9 Btripe, Mch 
(fj' 18 ft., or 6 yd«. Iong-« 



H ydM.-53tydii.-I yda. Ichb Imgthwi 
I yds. at S1.50-tl.0O, Uie result 



Ntns. — TIm Imvy Unm in tbp tliaicnuiia 
iadtekt* the dirrction of the atripa, and tha 
dotted Hum tbe number of yuds in each itrip. 

4ST. Ruu. — // Ihe ttripa are to be laid lengthvTUe, divide the width of the room in 
iiidica by the tcidlh of the carpet in inches; the result unll be the number of stn'p*, countirtg 
any fraditm at a whote atrip. 

If the itripa are to be laid erotswiae, divide Ike Unglh of the room in inchett bg the 
vidth of the carpet in inchet, and count any fraction left oi-er as a rehote ^rip. 

Midtiply lAe length of the strips in feet, plus any alUnvance for mute in matching, 
by tke nttmbtr of atript, and divide by 3. 
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WBITTEX EXERCISE 



438. Find the number of yards and the cost of each of the following: 




Length 


Width 


Width 


Strips 


Waste 


Price 


of 


of 


of 


to 


in 


of 


Room 


Room 


Carpet 


Run 


Matching 


Carpet 


1. 25 ft. 


19 ft. 


27 in. 


Lengthwise 


None 


$1.50 


2. 40 ft. 


31ft. 


27 in. 


Lengthwise 


6 in. 


3.25 


S. 28 ft. 


27 ft. 


27 in. 


Lengthwise 


1ft. 


2.50 


4. 20 ft. 


18 ft. 


27 in. 


Crosswise 


None 


1.25 


6. 35 ft. 


22 ft. 


36 in. 


Lengthwise ■ 


9 in. 


.95 


6. 19 ft. 6 in. 


15 ft. 9 in. 


27 in. 


Cheaper way 


None 


1.10 


7. 72 ft. 9 in. 


40 ft. 6 in. 


36 in. 


Lengthwise 


1 ft. 3 in. 


1.12i 


8. 50 ft. 


40 ft. 


27 in. 


Cheaper way 


1ft. 


1.50 


9. 13 ft. 6 in. 


12 ft. 


27 in. 


Crosswise 


10 in. 


1.75 


10, 16 ft. 


14 ft. 


31i in. 


Cheaper way 


3 in. 


1.33} 


11. 30 ft. 8 in. 


21 ft. 11 in. 


36 in. 


Lengthwise 


4 in. 


1.25 


12. 22 ft. 6 in. 

# 


20 ft. 10 in. 


27 in. 


Cheaper way 


None 


1.16} 


IS. 24 ft. 


18 ft. 


31i in. 


Lengthwise 


1ft. 


1.35 


14. 27 ft. 


24 ft. 6 in. 


27 in. 


Cheaper way 


None 


1.50 


16. lift. 3 in. 


10 ft. 9 in. 


36 in. 


Crosswise 


6 in. 


2.25 



Note. — Exercises of a similar character adapted to other surfaces or solids will furnish excellent 
practise. 

WRITTEN PROBLEMS 

439. 1. How many yards of carpet f yd. (27 in.) wide will be required for a room 
15 ft. wide and 22 ft. long, if the strips are laid lengthwise and there is a waste of 1 
foot on each strip in matching? 

B. What will it cost at 87J cents a yard to carpet a room 17 ft. by 22 ft. 6 in., 
the carpet being 1 yd. wide, and laid the more economical way, no allowance for 
waste in matching? 

S, Find the cost at $1.12^ a yard to carpet a room 17 ft. 6 in. wide and 30 ft. 
9 in. long with carpet 27 in. wide, the strips to be laid lengthwise and 9 in. to be 
allowed on each strip for waste in matching. 

4. At 97^ cents a yard for the carpet and 5 cents a square yard for lining, what 
would it cost to cover a floor 30 ft. wide and 50 ft. long with carpet 31J in. wide, no 
allowance for waste in matching? 

5. At $1.50 a yard, what will it cost to make a rug, the body of which is to be 
3 yards wide and 6 yards long, made of 27-inch Axminster, the border surround- 
ing it to be 24 inches wide, with no waste except that caused by the diagonal folds 
at the comers of the border? 

6. A lady desiring to cover the floor of her parlor, 20 feet long and 17 feet wide, 
has the choice of three kinds of carpet, viz.: 27 inches wide, with an allowance of 
6 inches for matching, at 62^c. a yard; I of a yard wide, with 8 inches allowance for 
matching, at 80 cents a yard; or 1 yard in width, with 10 inches allowance for match- 
ing, at $1 a yard. Laying the strips lengthwise, which is the most economical? 
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THEaRCLE 

440. A dxtle is a plane figure bounded by a curved line every point of which 
is equally distant from a point within called the center. 

441. The drcmnference of a circle is its boundar>' line. 

442. The diameter of a circle is any line passing through the center, ending 
in the circumference. 

443. The radtaui of a circle is one-half the diameter, or any line drawn from 
the center to the circumference. 

444. To find the drcomference of a circle. 

445. Rule.— A/uftip/y the diameter by S.14I6. 

446. To flnd the diameter of a circle. 

447. Rlt-e. — Divide the circumference by 8,14^6. 

446. To find the area of a circle. Note— a circle nmy he 

MM^ Tfc — i# ij* f jl r I. 1 r *v convtTted into a piano nur- 

448. Rule. — MvUimy the circumference by \ of the - *u 1 -*u r u- u 1 * 

'^^ ' . / face, the length of which wl of 

dumeUr, or the dumeter by i of the arcumference, ^^e circumference, and the 

width of which is the radius. 

WmiTTJKN PBOBLEMS 

4B0. 7. What is the circumference of a wheel whose diameter is 60 inches? 

j?. What is the diameter of a circle whose circumference is 628.32 rods? 

5. A carriage wheel whose diameter is 3} feet made 1400 revolutions in going 
m certain distance. Find the distance. 

4. l^liat is the area of a fish-pond whose diameter is 25 ft.? 

5. find the cost of building a wall around a circular garden 2500 ft. in 
diameter, at S5.50 per linear yard. 

6. W^hat is the area of a circular pond which shall contain 45 times as much 
aa one 35 rods in diameter? 

7. What will it cost, at 18 cents a square yard, to gravel a walk 6 ft. wide out- 
a circular plot of ground whose diameter is 80 yards? 

8. At $2 a square (100 sq. ft.) what will it cost to paint the surface of a smoke- 
stmck 31 ft. 6 in. in circumference and 120 ft. high? 

9. If a horse is tied to a post in one comer of a square field (fenced) by a rope 
50 feet long, and can reach 3 feet beyond the end of the rope, over what decimal 
part of an acre can he grace? 
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SOUD MEASUREMENTS 

451. Under this head come such practical measuremeDts as masonry, brick- 
work, excavations, lumber, contents of heavy timbers, wood measure, capacities 
of tanks and bins. 



462. A volume has length, breadth, and thick- 
ness or height. 

463. A cub© is a rectangular sohd, the six faces 
of which are equal. 

464. Students should note carefully the following 
facts: 

1. 27cu.ft. = l cu. yd. or!Dad;24Jcu. ft,=aporchofff 

S. In estimating the amount of material required for a wall, deductions are made for all open- 
inga and, in a building, for the conierH, the latter being tour times the thickness of the wall. 

S. In estimating the value of niaeons' labor on walb, no allowance ia made for comera and only 
part allowance for the openings. 

4. Because of the fact that the number of cubic feet in a perch varies so much in different locali- 
ties, the practise of estimating by the perch is being discontinued, and all kinds ot heavy moaonr;, 
whether brick, stone or concrete, is now quite generally estimated by the cubic yard. 

5. Since 2\, the difference between 27 cubic feet and 24} cubic feet, ia ^ of the latter or fy of 
the former, cubic yards may be changed to perches by adding i^-, or perches may be reduced to cubk 
yards by subtracting j>,. 

I and adjacent parts of New Jersey it is customary, in the 
only 22 cubic feet to the perch in measuring walls to estimate 



1 Pennsyivs 



}uthea.'< 
absence of a special 
either kbor or material. 

466. To find the contents 
perches. 

Example. — How 
man}' cubic feet in a stone 
wall 81 ft. long, 22 in. 
thick and 8 ft. high? How 
many cubic yards? How 
many perches? 

Note.— Only like dimen- 
uons should be multiplied, hence, 
write 22 in. as H ft. 

.SrooBaxroN.— 24J - y 
which, being the divisor, is in- 
verted in the solution, and the 
work shortened by cancelation. 

466. Rule. — MuUiply together 
ike three dimensions — length, width 
{or thickness) and height (or depth); 
the result will be the contents in cubic 
unite of the given denomination. 



I walls 01 otbei solids in cubic feet, cabic yaids, or 







r/ X 21 X r ^ua^ 
/x X xy 






r/ X 22 X r X ^ — i/r^4U4.u^ 

/2Xff ' 
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WRITTEN PROBLEMS 

4B7. 1, How many perches of stone in a wall 57 ft. long, 7 ft. high, 2} ft. thick? 
WhikX will be the cost of laying at 75 cents a perch? 

5. How many perches of stone in a cellar wall 18 in. thick, measuring 36 ft. 
by 24 ft. outside, 8 ft. deep? 

3. What will it cost to lay a stone wall 150 yards long, 4 ft. high, 20 in. thick, 
at 95 cents a perch? 

4' What will it cost to excavate a reservoir 50 meters square, 2 meters deep, 
at 65 c*ents a cubic meter? 

J. What will it cost to cover the bottom of the reservoir in preceding problem 
with (*oncrete 1 inch thick, at 45 cents a square yard? 

6. How many cubi<sjeet of earth must be removed in digging a ditch 120 rods 
long, 30 inches wide, 3} feet deep? What will be the cost of the work at 55 cents a 
cubic yard? - • 

7. Find the cost of digging a cellar 24 feet wide, 54 feet long and 6 feet deep 
at 35c. a cubic 3rard for } of it, and 45c. a cubic yard for the remainder. 

8. Find the cost of the material for the walls of a cellar 25 ft. 6 in. long, 18 ft. 
in. wide, 6 ft. high and H ft- thick at $3.75 a perch. 

9. What will it cost to construct a retaining wall 90 feet long, 28 in. thick, and 
of an average height of 7 ft., at $2.70 a perch for material and 60 cents a perch for 
labor? At $3.60 a cubic yard for both? 

10. At $3.25 a perch for the material and $1.30 a perch for the labor, what will 
it cost to build a stone house 60 ft. long, 42 ft. 6 in. wide, 28 ft. high, the walls being 
16 inches thick, allowing 524 cu. ft. for doors and windows? 

//. A stone wall is 65 ft. long, 2 ft. thick and 16} ft. high. How many perches 
does^ it contain? How many cubi(^ yards? 

12. The foundation of a house is to be 40 ft. long and 24 ft. wide. If built 20 
inches thick and 7} ft. high, what will it cost at $3 a perch for the material (net measure) 
and $2.50 a perch for the mason work (outside measure), no allowance being made 
for openings? 

13. Find the cost of digging a cellar 108 ft. long, 46 ft. wide and 10 ft. deep at 
-Mc. a cubic yard. 

14' What will it cost to build a foundation wall in the cellar of the preceding 
prubk^m. the wall to be 2^ ft. thick and 12 ft. high, at $3.75 a perch for the material, 
and $2.75 a perch for the labor, if in estimating the material full allowance is made 
for 2 openings each 6 ft. X8 ft. and 10 openings each 3 ft. X6 ft., and } of these openings 
M de<lucted in estimating the masonry? 
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15. A foundation wall 2 ft. thick and 8 ft. high for a building 60 ft. long and 
28 ft. 6 in- wide contains 2 opt-nings for doors, each 7 ft. by 4 ft., and 10 windows 
each 6 ft. by SJ ft. Find the co.st of the material at $3.20 a perch, allowing for all 
the openings; also find the cost of the labor at J3.50 a perch, allowing for half the 
openings. 

16. How many bricks 8 in. X 4 in. X 2 in. will be required for a wall 60 feet long, 
24 feet high and three bricks thick? 



Note.— The num- 
ber of bricks nmuired 
for a wall is usually 
found by culculatiiig 
the tiiimbpr iieedwJ tnr 
a course and mulliply- 
ing by the nutnbir of 
coursea. An allowance 
is made fur murtar, 
UBUally from i of an 
inch to i of an inch, to 
each dimension. 

This allowance 
need nut be considered 
in working these prob- 



17. What would be the cost of bricks required in preceding problem at S8.50 
per M? 

IS. In a brick-yard there is a pile of common bricks, 72 feet 8 inches long, 32 feet 
4 inches wide and 12 feet high. What are the bricks worth at $8.50 per M? 

19. How many common bricks (8 in. X 4 in. X 2 in.) are required for the walb 
of a bouse 48 ft. long, 30 feet 6 inches wide, 25 feet high and 2 feet thick, deducting 
132 cubic feet for windows and doors? 

50. How many bricks will be required to build a house, the walls of which are 
SO ft. 8 in. long, 25 ft. 6 inches wide, 42 ft. high and 2 ft. thick, allowbg 21 bricks to 
a cu. ft.? Allow for 4 doors 8 ft. high, 3 ft. 6 inches wide, and 10 windows 7 ft. long, 
3 ft. wide. What will the bricks cost at $8.50 per M? 

51. A brick house measures on the outside 40 ft. 9 in. long, 34 feet wide and 
32 ft. 6 in. high, the walls are 24 inches thick. Making an allowance for 12 windows 
6 ft. 3 in. long, 3 ft. widc^ and 6 doors 8 ft. long, 4 ft. wide, what would be the cost 
of the bricks at J8 per M, allowing 21 bricks to the cu. ft.? 

£S. How many perches of stone in three bridge piers, each 24 ft. long, 40 ft. high, 
12 ft. thick at the base and 5 ft. thick at the top? How many cubic yards? 
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LUMBER 

468. An amount of lumber is usually given in board feet, except in the case 
of m few rare hardwoods, such as black ebony, lignum vitce, German black wahiut 
and vermilion, which are sold by the pound; and mouldings, which are sold by the 
running foot at so much per hundred. 

468. A board foot is a square foot of board one inch thick or less. 



L — ^TKiat is, in lumber dealers' usage, a foot of lumber is (or is the equivalent of) a board 
twelve inches long, twelve inches wide, and one inch thick or less — surface alone being considered ; 
but if the board be more than one inch thick, a square foot of it makes proportionately more than a 
board foot. Thus if 1}, 1 ), or 2 inches thick, a square foot of board equals one and one-fourth, one 
ooe-half, or two board feet; and so on with greater thicknesses. 



480. A monldinc-fool is 1 inch wide, 1 inch thick and 1 foot long. Mouldings 
estimated by the size of the pieces from which they are cut, as shown by the thick 
and back; that is, if the moulding is made from 2 in. X3 in. lumber, every foot in 
length is counted 6 moulding-feet. 

4BL To find the amount of lumber. 

Example. — How many feet of lumber (board feet) in 26 pieces, 3 inches thick, 
4 inches wide, 12 feet long? 

Norx. — In a lumber bill this is written 26 pc., 3 X 4 — 12. 

/X X U X 3 X 2^ ^3/:iJtuJ: 

^^2 ' 

Fdfimila (when width is in inches) : 

Length X JVidth X Thickn^ X Pieces ^ j^ , . 

12 ' ^ 

NoTB. — ^The operation niay frequently be shortened by cancelation. 

WSITTEN EXERCISE 

4n. i. How many board feet in 200 inch boards 10 in. wide, 16 feet long? 
2. How many board feet in 150 2-inch planks, 9 inches wide, 18 feet long? 
5. What amount of lumber in 80 joists 3X7—20? 

4. How many feet in 140 scantlmgs 3X4—18? 

5. How much lumber in 36 sills 6X8—30? 

e. What amount of lumber in 36 plates 4X6—30? 

7. Find the amount of lumber in 180 pieces 2X4 — 16. 

8. Find the amount of lumber in 225 planks 2X9 — 14. 

9. How many feet in 75 rafters 3X5—22? 
10. How many feet in 24 girders 3X 10— 28? 
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11. Find amount of lumber in following order: 




Solution 




18pc. 3X7— 20 18 pc. 3X7—20 


530 


36 " 3X4—18 36 " 3X4—18 


648 


50 " 2X10—12 50 " 2X10—12 


1000 



2278 

12. Find the amount of lumber in the following bill: 

40pc. 3X4— 20 

12 " 4X6—30 

8 " 4X6—20 

60 " 2X4—20 

140 " 2X10—12 

15, Rnd board feet in the following order: 

50 pc. 10X12—36 
120 " 6X 8—30 
170 " 4X 6—20 
2500 ft. 2 in. plank 

14. What amount of lumber in the following bill? 

65 pc. 10X12—44 
150 " 6X 8—36 
224 " 4X 6—24 
880 " 3X 7—36 
880 " 2X 6—36 

16. What is the value of 280 pc. 3X4—16 @ $14 per M? 

SoLunoN 

4.480 

280X3X^X16 ..Q^,^ 14 
= 44oU It. 

I? 17920 

4 4480 

Result, $62,720 

16. What is the cost of the following bill of hemlock at $27.50 per MT 

60pc. 4X 6—24 

75 " 3X 4—18 

120 " 2X10—12 

17. What is the value of the following pine lumber at $55.50 per M? 

20 pc. 14X20--45 
62 " 12X16-40 

18. What is the cost of the following bill of oak at $56 per M7 

50pc. 4X6— 20 
50 " 3X4—10 
100 " 2x6—10 
1200 ft. boards 




WOOD MEASURE 




463. The conl is Ihc imil ..f nicii^iin- for n.uKti w I, 

464. A cord of wood ix a pile 8 fpot Ioiir. 4 fwt hitjli iiml cnrli ntirk A fii-t long. 
Il roDt&iax 128 rubir fi-el. 

46ft. A eord foot is a |x>rtioii of the conl 1 foot Umg. 

486. Hi'LK. — Multiply U>getheT Ikf. Utij/th, height, ami n'idth (each erpressed in 
/«W anrf HiintU by 128 to gel cords. 

WRITTEN PROBLEMS 

467. /. A pile of wood h 84 ft. long. 12 ft. high, and tbo sticks are 6 ft. long. 
What U it wurth at $3.25 a cord? 

^. A train uf 18 rars, each 44 ft. long, 7^ ft. wide, is piled with wood to a bdglit 
ol 7 ft. Of how many curd8 does the load consist? 

5. A shed 32 ft. long and 14 ft. wide is high enough to hold 35 cords. How 
mucfa will it cMt to paint the outside at 4) cent« a i^ctiiant fiwt? 

i- A roof projecting 18 in. on all sides, covers a pile of wcxmI 27 ft. wide. The 
tuardq for the roof coat W7.5tli at $22.65 per M. What is the value of the wood 
pikd under it to a height of l.i ft. 8 in., at $3.78 a conl? 

0. A pile of wood 25 ft. wide, 64 ft. long and 15 ft. high contjuiiH bi<w many 
ombr 

6. Wtwt bi the value it( a pile of wood 30 ft. long, 8 ft. wide and 7{ ft. high, at 
•IJWaeoitir 

7. Vnok a pile of pulp-wooti 84 ft. long, 8 ft. wide and 12 ft. high, 48 c<«(b 
w«re add. What vm the length uf the pile remaining? 
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CAPACITIES 



lOO _ 

BOSHELS 



1 BUSHEL — 
1 CUFodF — 
ICAUXIN 



CVB^ 



{2r^r^ 






468. To find th« capacitr of boxes, bins, or tanks, in gallons or bnshels. 
4S9. Rule. — Find amients in cubic inches and divide by number of cidn4: inches in 
a gallon {Liquid SSI) to get gallons; by $150.4 cubic inches to get stricken bushels, or by 

S747.7 cubic in£ke3 to get heaped bushels. 

Note. — See Mensuration for fuller discussion of eurfaces and solids. 

WBIITEN PROBLEMS 

470. /. A bin 7 ft. 6 in. long, 4 ft. 9 in. wide and 5 ft. 6 in. deep is filled with 
wheat. What is it worth at 97J cents a bushel? 

g. A rectangular tank is 8 ft. long, 5 ft. wide and 3 ft. 4 in. deep. How many 
gallons of water will it hold? How many barrels? 

S. If the tank in the preceding problem were converted into a bin, how many 
bushels of wheat would it hold? How many bushels of potatoes? 

4- How many bushels of wheat will a bin 6 feet square and 4 feet deep con- 
tain? 

5. What is the capacity, in barrels, of a tank 8 feet square, 10 feet deep? 

6. A farmer has a bin 24 ft. long, S ft. 4 in. wide and 9 Ft. high. How many 
bushels of corn in the ear will it hold? How many bushels of wheat in it when it b 
filled to within 18 inches of the top? 

7. A bin 15 ft. long, 8 ft. 4 in. wide and 6 ft. 3 in. deep was filled with apples, 
from which enough cider was pressed to fill a tank 9 ft. 4 in. long, 4 ft. 6 in. wide and 
3 ft. deep. If the apples were bought at 37^ cents a bushel and the cider was scdd 
at 33} cents a gallon, bow much was gained, if the charge for inalring the cider WM 
75 cents a barrel? 
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GAUGING 

471. Oaogtiiff ia a process of finding the capacity or volume of tanks, casks, bar- 
r^U. etc. 

472. To find the eapMit?. In caQons, of & lotmd tank of nnUoim diameter. 
47S. Role. — MuUijAy the square of the diameter in inches by the height or depth 

cf the tank in inches, and this produd by .0034- 

WmiTTEN PROBLEMS 

474. /. What is the capacity of a tank 8 feet i inches in diameter and 12 feet 
6 iDches deep? 

2. Find the capacity of a stand-pipe 10 feet in diameter and 180 feet high. 

3. An oil tank 5 ft. 8 in. in diameter and 24 ft. 2 in. long (inside measurement) 
is filled with oil. What b it worth at 6| cents a gallon? 

4. A well 3 ft. 4 in. in diameter has 12 feet of water in it. How many barrde 
of water are there in the well? 

475. To find the cufattity of a cuk or a bunl in fftUons. 



A cask is equivalent to a cylinder, having the same 
length and a diameter equal to the mean diameter ol 
the cask. 



CTS. Rule. — To find the mean diameter of a barrel or cask, add to the head d 
\ of the differtnee bdween the head and the bung diameters, expressed in inches; or, if 
the gtaves are but Utile curved, j. 

Muitiply the square of the mean diameter by the lenijth (IxMi expressed in inchea), 
m^i this product by X)0S4; the reauU vnU be the capacity in gaUons. 

wmrrrsN peoblkhs 

477. 1, How many gallons in a cask whose head diameter is 24 inchea, bung 
Aameter 30 inches and its length 34 inches? 

t. What are the contents of a cask 3 feet in. long, the bead diameter bdng 
as inches and the bung diameter 30 inchea? 

S. A merchant received ten casks of New Orleans molasses, having the follow- 
ing dimensons: head diameter, 30 inches; bung diameter, 38 inches and length, 42 
tncbm, at an average cost of 38 cents per gallon. He retailed the same at 12 ccnta 
per quart. What was his gain on the entire lot? 

4. How much did a fanner realise from the sale of 7 barreb of vinegar at 12} 
cents m gallon, if the stavee were slightly curved, the head diameter being 2 ft., the 
bai« diameter 2 ft. 3 in. and the length 2 ft. 10 in.? 

5. The bung diameter of a hogshead is 45 inches, its head diameter 40 inchea 
and its length 55 inches; what is ita capacity? 

6. How many gallons in a cask of slight curvature, 3 ft. 6 in. long, the head 
tfianwtar beiiig 26 in. and the bimg diameter 31 in.7 
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GENERAL REVIEW PROBLEMS 

478. 1, How many yards will it take to make a rug 4 yds. wide and 9 yds. long, 
including a border 18 inches wide, if the strips in the body of the rug are made of 
27-inch Brussels and 9 in. are lost on each strip in matching? 

2. What weight of water is contained in a tank 14 in. X 9^ in. X 8J in., a 6-inch 
cube of water weighing 125 oz.? 

3, Find the cost of slating a board 23 ft. 6 in. long and 2 ft. 8 in. wide at 9 cents 
per square foot. 

4. Divide \ of 25.08J miles by \ and change to proper denominations. 

5, Find the value in American money of express money orders amounting to 
£17 9s. 6d. (Exchange $4.8665.) 

6, What is the total cost of 24 tons (2240 lbs.) of wheat at 90 cents per bushel 
and 140 centals of wheat at 87J cents per bushel? 

7. What is the depth of a tank 7 feet long and 4 feet wide that will hold 42 
barrels? 

8. What is the weight of shelled com that will exactly fill a bin 8 ft. long, 5 ft. 
wide, 6 ft. deep? 

9, How many Philadelphia bricks (8iX 4i X 2|) in a pile 80 feet X 6 feet X 12 
feet? What is their value at $8 per M? 

10, A tank 14 feet long, 3 feet 8 inches wide and 11 feet deep is filled with petro- 
leum. What is its value at 15 cents per gallon? 

11, If 48 gallons of wine and 12 gallons of water are mixed, how much wine 
is there in 4 qts. 1 pt. of the mixture? 

12, If a miller takes \ for toll, and a bushel of wheat produces 40 pounds of 
flour, how many bushels must be taken to mill to obtain 10 barrels of flour?. 

18, What will a tract of land 270 rods long and 495 yards wide cost at $62J per 
acre? 

H, It requires 24 men 30 days to do a piece of work. After they have worked 
8 days, 6 men leave. In what time can the entire work be completed? 

15, The sum of two numbers is 367 and their difference is 11. What are the 
numbers? 

16, What will the following lumber cost at $56.25 per M? 

75 pc. 5X7—28 

75 '' 3X7—14 
150 " 2X8—14 
300 *' 1X4—14 

17, Pl man wishing to build a tank in his barn found that he could not safely 
place there a weight of more than 2\ tons of water. How long may he make a tank 
4 feet wide and 4 feet deep, water weighing 62J pounds per cubic foot? 

18, What will it cost to pump the water out of a flooded cellar, 30 feet by 18 feet, 
the water being 4| feet deep, at 8 cents a hogshead? 

19, How many bricks 8 in. X 4 in. X 2 in. will be required to pave a street IJ 
miles long and 30 feet wide, if the bricks are laid edgewise? 
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20. If i of A's money equals } of B's, and f of B's equals { of C's, and together 
they have $23300, how much money has each? 

f/. What is the cost of 550 inch boards, each 18 feet long and 4 inches wide, 
mt $18^ per M? 

22. A fanner sold 45 bushels of potatoes and 55 bushels of rye for $55.50, receiv- 
XD^ 10 cents a bushel more for the r>'e than for the potatoes. What was the price 
of each per bushel? 

2S. Find the cost of carpeting two rooms, each 21 feet by 18 feet, with Brussels 
carpet f yard wide at $1.12} per yard, carpet to be laid lengthwise and 1 foot allowed 
to eAob strip for waste. 

f4- Divide .06§ acres by 1.66§, and multiply the quotient by 9.31. 

25. A grain elevator is 40 feet long, 18 feet wide and 25 feet deep; it is f full 
id wheat. How many bushels are in it? What is the weight of the wheat in it? 

26. If a bin would hold 1000 bushels of grain, how much water would it con- 
tain? 

27. What is gained or lost by buying 15 bushels of chestnuts at $5 per bushel, 
<lry measure, and selling them at 25 cents per quart, liquid measure? 

28. Bought in Paris, 325.5 meters of silk at 15.60 francs per meter. Find 
cost in United States money. 

29. If the driving wheels of a locomotive are 10 feet 6 inches in circumference, 
and average 8 revolutions per second, how long will it require to go 76 mi. 108 rd. 
3 vd.? 

SO. A rectangular field 140 rods long produces 1764 bushels of wheat at the rate 
of 32 bushels per acre. Find its width. 

St. At 25 cents per square foot, find the cost of a walk 3 feet wide around a 
graas plat 81 feet long and 60 feet wide; also the cost of a drive 10 feet wide around 
the walk at the same price per square foot. 

S2. Bought 36500 tons of iron at £14 10s. 6d. per ton. What is its value in 
United States money? At what price should it be sold per ton in United States 
money to gain $2} per ton, and allow $2} per ton duty? 

55. A bought 320 long tons of hay at $15 per ton and sold it at $16.25 per short 
ton. Find his gain. 

54. A rectangular iron tank, including the top, is made of 2-inch plates. If 
the inside dimensions of the tank are 8 feet long, 5 feet wide and 10 feet deep, how 
flttny cuUc feet of iron in the material? 

55. Find the weight of the tank in the preceding problem, when fiUeii with 
water, if iron is 7 times heavier than water. 

36. How many feet of siding would be required for a house 37 feet 6 inches long, 
25 feet wide and 18 feet high, with two gables each 12 feet high, adding \ for lap and 



57. How many perches of stone in a wall 396 feet long, 4} feet thick and 6.3 feet 
h«b? What will it cost to build the wall at $3.25 per perch? 

58. When wheat is quoted at $1.25 per cental, what are 250 bushels worth? 
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S9. 45 men agreed to do a piece of work, but 25 of them did not come and the 
work was prolonged 5 days. In what time could the 45 have done the work? 

40, What should be paid for a piece of cloth 35| yards long and li yards wide, 
if $52.50 is paid for a piece of the same quality 15J yards long and IJ yards wide? 

41- Find the cost of painting the walls, floor and ceiling of a room 32 feet by 21 
feet and 15 feet 6 inches high at 19i cents per square yard. 

4^, Find the cost of the following, hemlock being worth $40.50 per M, and pine 
$24.50 per M: 

80 pc. Hemlock 6X8—32 
160 " " 4X6—24 
240 '' '' 2X10—24 
12000 ft. Pine boards 

4S. What will 18 two-inch planks cost at $13^ per M, each 14 feet long, 10 inches 
wide at one end, 8 inches at the other? 

44' A grocer purchased eggs at 20 cents per dozen and sold them at the rate 
of 6 for 19 cents. How many must he sell to gain $1.20? 

45. A pharmacist bought 210 pounds of drugs at 72 cents a pound, avoirdupois 
weight, and sold them at 72 cents a pound, apothecaries' weight. Find his gain. 

46. Find the cost of a lot 176 feet front and 88 feet deep, at $375.50 per acre. 

47. A bin 15 feet long, 6 feet wide and 9 feet deep, is J full of wheat. What is the 
value at 90 cents per bushel? 

48. How many board feet in a board 26 feet long, 15 inches wide and J inch 
thick? 

49. What will be the cost of 9.37125 miles of insulated wire at 3J cents a foot? 

50. If a contractor receives $7425 for grading a roadbed IJ miles long, what should 
he get for 325.9 feet? 

51. A man bought 12 acres of land at $325 per acre and laid it out in town lots 
1 chain 50 links long by Ij chains deep. He sold the lots at $825 each. What was 
his gain? 

5^. Certain city lots are 24 feet by 100 feet. How many such lots in an acre? 

53, At 2\ cents a square inch, what will it cost to bronze a cube the edge of which 
is 3| feet? 

54, A farmer sowed 3 bu. 1 pk. 1 qt. of seed and harvested 87 bu. 2 pk. and 3 
qt. How many bushels did he harvest from a bushel of seed? 

55, What would it cost, at 16 cents per square yard, to paint the outside of a 
house 56 feet by 24 feet by 23 feet 6 inches in height? 

56, A can plow ? of a field in 3 days; B J of it in 6 days. How long will it require 
A and B working together to plow it? 

57, How many meters in a mi^? How many yards in 565.25 meters? 

58, If a five-cent piece is 5^0 of a meter in diameter, how many of them will 
extend a yard? 
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80. How many bundle of lath will be required for the walls and ceiling of a 
room 28 feet long, 15 feet 6 inches wide and 10 feet high, each bundle being estimated 
to cover 5 sq. yd.? 

81. A case of cranberries containing 3j^ bushels was bought at $3 per bushel and 
retailed at 10 cents per quart, liquid measure. How much was gained thereby? 

! i 

82. If-~of a property cost $700, what should be given for _-of a property at 

4 f 

the same rate? 

83. Find the cost of 

300 inch boards, 14 ft. long, 8 in. wide, at $32.50 per M 
50 joists 12 ft. long, 4 by 5 in. " 28.00 " " 

60 planks, 20 ft. long, 10 by 2\ in. " 9.50 " C 

8^. A grain dealer paid $118 for 22 barrels of flour, giving $6 for the first grade 
and $4 for the second grade. How many barrels did he purchase of each? 

85. At $.56 a load or cubic yard, what will the excavation of a cellar cost, the di- 
mensions of which are 29 feet 6 inches by 22 feet 8 inches and 6.3 feet deep? 

86. How many centals of grain will a rectangular box 9 feet long, 4 feet 2 inches 
wide and 18 inches deep hold, allowing 60 pounds to a bushel? How many gallons 
of water? 

87. From £17 8s. 6d. deduct .05 of itself. 

88. How many sheets of tin 20 inches by 14 inches will cover a roof 60 feet long 
and 23 feet from eaves to ridge? 

89. A railroad passes through \\ miles of A's farm. If the road is 60 feet wide, 
what is the cost of the right of way at $66 per acre? 

90. If 45 T. 15 cwt. of coal are worth $222.25, what is the value of 23 T. 12 cwt.? 

91. The floor of a pavilion 87 yards long and 26 feet wide is made of 2\ inch oak. 
What is it worth at $37§ per M? 

92. Find weight in long tons of the ice 6^ inches thick on a pond, the dimensions 
of which are 180 yards by 36 feet, if water expands ^V of its volume in freezing and 
a cubic foot of water weighs 1000 ounces. 

93. If 8 barrels of flour cost £15 8s. 6d., what will 5 barrels cost at the same rate? 
(Result in English and United States money.) 

94. Find the cost, at 8 cents a pound, of lining with zinc a cistern (including the 
top) 9 feet 6 inches by 4 feet 3 inches by 9 feet, if for every 5 sq. ft. 12 pounds are 
required. 

95. How many half-acre lots can be laid out in a tract of land containing 105 A. 
30 sq. rd.? 

96. At $15 an acre, what is the cost of a tract of land 3i miles square? 

97. How many feet of inch boards will be required to build a fence around a lot 
35 rods long and 22 rods wide, if the fence is made 6 feet high? What will be the 
cost of the boards at $12.50 per M? 
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UQUIDS 

490. To find qiproziiiutely the eapadt; In gallons or burds ot a rectengular 
tank or dstem. 

491. Rule. — Multiply the contents in cuMc feet hy 7\ for gaUons, or dwide the cubic 
feet by H (4.2) for barrels. 

Note. — For greater accuracy in gallons, deduct 1 gallon for every 50 cubic feet. 

492. To find the approxinute capad^ of a roond tank, irell, dstem, etc, the 
dimensknu of vhich are given in feet. 

493. Rule. — Multiply Ike square of the diameter in feet by the depth in feet and 
this product by B^. The result will he the capacity in gallons. 

Note. — In a flaring or sloping tank (one smaller at the top than at the bottom), the average 
or mean diameter ia, approximately, ) the sum of the top and bottom dianiel«rs. 

BRICKS AND SHINGLES, OR SLATES 
^4. To find the approximate nnmber of bricks required for a wall. 

Note. — 22 common bricks laid in mortar equal 1 cu. ft. 

496. Rule, — Multiply ike number of cubic feet in the wall by SB. 

Note 1.— The dimensions of common bricks are 8 in. X 4 in. X 2 in.; of Philadelphia and 
Baltimore bricks, Si X 4] X 2) in.; of North River bricks, 8 X 3} X 2} in.; of Milwaukee bricks, 
81 X 41 X 2i in.; and of Maine bricks, 7} X 3) X 2j in. 

Note 2. — To find the number of fancy bricka for outside courses of walls, multiply the square 
feet of surface by the cumber of bricks required for 1 sq. ft. of surface, which number is obtained by 
dividing 144 by the exposed surface of 1 brick, making proper allowance for mortar. The number of 
fancy bricks multiplied by the number of bricks in thickness back of them will give the approximate 
number of common bricks required for the rest of the wall. 

496. To find the approximate nnmber of shingles or slates for a roof. 

Note 1. — If laid 5 inches to the weather it requires TJ shingles t« make a square toot of roof, 
or 720 to the square of 100 sq. ft. ; if laid 4 inches to the weather, it requires 8 to the square foot, or 
800 to the square. To make proper allowance for waste, builders usually estimate 800 to 1000 shingles 
(or about 4 bundles) to every 100 square feet of roof. 

Note 2. — Roofing-elate is sold by the square (100 sq. ft.), the price depending on the color and 
the quality, as well as on the number of pieces required. Siiee vary from6"X12" to 14"X24" — the 
length always being in even inches, but t^e widtii being in either even or odd inches. The number of 
pieces to the square depends, of course, on the exposure, which dealers usu^y reckon as } of the 
remainder after deducting 3 from the length of the slate. Thus the exposure of a slate 18 in. long is 
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LOGS 

497. In estimating the amount of lumber in square-edged inch boards that 
can be sawed from a log, lumbermen and others make use of the following rules: 

486. Dotle's Rule. — From the diameter in inches^ avhirad 4! ihe square of the 
remainder will be the number of board feet yielded by a log 16 feet long. Or, from the 
diameter in inches^ eubirad 4> square \ of the remainder and multiply the product by the 
length in feet. 

489. Ropp's Rule. — From the square of the diameter in inches, subtract 60, multiply 
ike remainder by \ the length in feet, and point off the right-hand figure of the product. 

500. Two-THiRi>8' Rule. — From the diameter deduct § for saw kerf (cut) and slab; 
mguare the remainder, multiply by the length of the log, and diinde this product by 12. 

SOL Threb-foltiths' Rule. — Same as 
preceding rule, except that \ is deducted for 
mnr kerf and slab. 

Example. — How many square feet of 
inch boards can be cut from a log 24 in. 
in diameter and 20 ft. long? 




SOLUTIONS 



L>OTLS*8 RULB 

24- 4-20 
lof20- 5 
5X5X20-500 
Result, 500 ft. 



Ropp*8 Rule 

24X24-576 
576-60-516 
516X10-516.0 
Result, 516 ft. 



Two-thirds' Rule 
24-8 -16 
16X16-256 
256x20-5120 
5120 -M2- 426} 
Result, 426 ft. 



Threb-pourths* Kilk 
24-6 -18 
18X18-324 
324x20-6480 
6480 + 12-510 
Result, 540 ft. 



NoTS 1. — Tbe term "diameter" is understood to mean the diameter inside the bark at the top 
smaDcr end of the log. 

Note 2. — No rule can be relied upon for absolute accuracy under all conditions. Doyle's 
tliough in general use, is too favorable to the buyer of small logs and to the seller of large onot*. 
Woodman's Handbook,*' issued by the Bureau of Forestry, Department of Agriculture, Wanh- 
D. C, gives a complete list of rules. 



WEITTEN PROBLEMS 

/. How many bushels of wheat or other small i^rain can be stored in a 
granary 24 ft. 6 in. long, 7 ft. wide and 6 feet high? 

f. How many bushels of apples, potatoes or turnips can be put into a bin 
10 ft. 6 in. loDgt 4 ft. wide, and 3 feet 9 in. deep? 

5. A box car 28 ft. 6 in. long and 8 ft. wide (inside measurement) is filled with 
fime to a depth of 4 ft. 3 in. How many bushels does it contain? 

4* A com crib 30 ft. long, 9 ft. high, 5 ft. wide at the bottom and 8 ft. wide at 
the top is filled with com of good quality. How many bushels, approximately, are 
in the crib, and what should be its weight when shelled? 
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5. How many tons, approximately, of clover hay are there in a stack 20 ft. 
long, 15 ft. wide and 12 ft. high, and what is the hay worth at $15 per ton? 

6. How many tons of Lehigh stove coal can be put into a bin 14 ft. long, 10 ft. 
wide and 8 ft. deep? How many tons of Schuylkill white ash stove coal? How 
many tons of red ash stove coal? 

7. A dealer has a bin filled with Schuylkill white ash stove coal that cost him 
$405, at $4.50 per ton. The bin is 25 ft. long and 15 ft. wide. What is the depth 
of the coal? 

8. A farmer sold the timothy hay in a mow 30 ft. long, 18 ft. wide and 11 ft. 
high, at $10.25 a ton of 324 cu. ft. How much did he receive for it? 

9. A contractor paid $150 for a stack of hay. It was 30 ft. long, 10 ft. wide 
and 12 ft. high. What was the price of the hay per ton, if 450 cubic feet were taken 
as the equivalent of a ton? 

10. A rectangular tank 8 ft. long, 3| ft. wide and 2\ ft. deep will contain how 
many gallons when filled? 

lU A round tank 4 ft. 8 in. in diameter and 9 ft. long will hold how many gallons? 
How many barrels? 

12, A well 3 ft. 6 in. in diameter and 30 ft. deep is filled with water to within 
14 ft. of the top. How many hogsheads of water in it, approximately? 

IS, Find the capacity in barrels of a tank 9 feet 4 inches in diameter at the 
top, 11 feet 8 inches at the bottom and 18 feet 4 inches deep. 

H, Find the contents in board feet of two logs each 18 in. in diameter at the 
top and 24 ft. long. (Results by different rules.) 

15, How many bricks will it take to build a wall 7 ft. high, 17 inches (or 4 bricks) 
thick, on three sides of a garden 50 ft. square, allowing for a gate 6 feet wide? 

16, How many fancy bricks, 8 in. X 2 in. on the face, will it take for the outside 
course of a building, 45 ft. long and 28 ft. wide, the walls being 21 ft. 6 in. high from 
the foundation to the cornice, deducting 4 doorways, each 5 ft. by 10 ft. and 16 
windows, each 4i ft. by 8 ft.? What will they cost at $27.50 per M? 

17, If the outside walls in the preceding problem are 5 bricks thick, and 18 in. 
all around the top of them is made entirely of conmion bricks, besides a total length 
of 150 ft. of 3-brick partition walls in the building, averaging 20 ft. high, and 80 ft. 
of 2-brick partitions 10 ft. high, how many conmion bricks will be required? What 
will they cost at $12.50 per M? 

18, A farmer hauled to a sawmill 20 straight, smooth logs of the following dimen- 
sions: 2 logs 48 in. in diameter, 12 ft. long; 2 logs 36 in. diameter, 14 ft. long; 2 logs 
30 in. in diameter, 16 ft. long; 3 logs 24 in. in diameter, 18 ft. long; 3 logs 18 in. in di- 
ameter, 20 ft. long; 2 logs 15 in. in diameter, 22 ft. long; 2 logs 12 in. in diameter, 
24 ft. long; 4 logs 10 in. in diameter, 28 ft. long. What did it cost him to have these 
logs sawed into lumber at $6 per thousand board feet? (Results by different rules.) 



PERCENTAGE 

608. PeccenUfe is a method of computation by hundredth*. 

604. P«r cmL is an abbreviation of the Latin phrase per centum, and means 
by the hundred. The sign for per cent, is %. 

Note. — 10% means 10 of every hundred, or ton hundredthii (rVo)- 

606. There are three principal elements considered in percentage: the Bate, 
the Rote and the Percentage. 

606. The Bue is the number of which a number of hundredths arc taken. 

607. The Bate is the number of hundredths. 

606. The PereentefO is the result obtained by taking^ certain number of hun- 
dredths of the base. X 

609. In computing percentage, it is frequently ttiorc convenient to use the equivar 
lent common fraction than the decimal. I'he following equivalents should be ment- 
orized by the student: - "^ 



50% 
25% 

12J% 

75% 

371% 

021% 

87J% 

5% 



i 
I 



M|% = 1 

15 % = A 

71% = A 

2i% = A 

131% - A 

3J% = ,>, 

i8i% = A 

171% = 



A 



10% = 
20% = 
30% = 
40% = 
60% = 
70% = A 
80% = 
90% = 



1 

10 


22i% - A 


1 

5 


35 % = A 


A 


45 % - A 


1 


71% = A 


ft 


22|%= 1 


A 


44J%= J 


i 


28i% = ? 


A 


6|% = A 



331% 
661% 
161% 
83 J% 

1U% 

9.'i% 
8J% 

6i% 



J 
I 

i 

i 



General Percentage Formula 
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610. To find fhe percentage, fhe base and rate being given. 

Formula. — Base X Rate (expressed decimally) = Percentage 

Example. — A has a farm containing 375 acres; 60% of it is in wheat. How 
many acres are in wheat? 

375 Base 
^60 Rate 

225.00 Percentage 

611. Rule. — To find the percentage, mvUiply the base by the rate expressed deci- 
rnaUy. Or, take the equivalent fractional part, 

MENTAL PROBLEMS 

612. /. A merchant having a stock of 75 barrels of flour sold 20 per cent, of 

them; how many barrels were left? 

Solution. — Sold 20 per cent, or i of 75 barrels, or 15 barrels, hence there remain 75 mious 15 
or 60 barrels. 

2. What is the difference between 20 per cent, of $60 and 25 per cent, of $48? 

3. On a house costing $5000, repairs to the amount of 5 per cent, are made 
yearly; what is the amount spent for repairs? 

4. On an importation of watches invoiced at $40 each, a duty of 20 per cent, 
is charged; how much per watch is added to the cost for duty? 

5. On a debt of $500, monthly instalments of 10 per cent, are promised until 
settled; how much must be paid each month? 

6. There must be added for waste 12§% in matching carpet; how much must 
be added for a room requiring 80 yards? 

7. I buy a bill of goods of $360, agreeing to pay in cash, 33 J per cent.; what is 
the amount of cash to pay? 

8. I own one-half interest in a business enterprise and sell 33J per cent, of 
my interest; what part of the business do I own after the sale? 

9. If cloth, when sponged, shrinks 5 per cent., what will be the loss from this 
cause in sponging 40 yards? 

10, An employer withholds 20 per cent, of the wages of his employees as a guar- 
antee. What would be withheld from the wages of a person receiving $60 a month? 

11. The duty on imported tobacco is 15 per cent.; what amount of duty would 
an importer have to pay on an invoice of $600? 

12. A merchant reckons his yearly loss on furniture by depreciation at 12J per 
cent. ; if the last inventory showed $1200, what must the new one, taken at the end 
of the year, show? 

WRITTEN EXERCISE 

613. /. Find 2% of 12694 6. What is 117% of 32648? 

2. 3% of $289.63 7. 43% of $874.75? 

3. 7% of $2439.22 8. 138% of $2550.80? 

4. 14% of $7896 9. 77% of 7777? 

5. 19f % of $4293.85 10. 29% of $32660? 
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WEITTEN FBOBLEMS 

514. 1. A merchant pays his debts at the rate of 35 cents on the dollar; how 
much does a creditor receive whose account is $5270? 

2. From a debt of $175.75, 15% was deducted for cash; what amount of cash 
was received? 

S. A broker bought bonds whose face value was $5500 and received \% for 
buying; how much did he receive? 

4- The marked price of an article of furniture was $300, but in a reduction 
flale the price was marked down 16}%; what was the reduced price? 

5. A clerk was directed to mark goods that cost $50, 35% above cost; what was 
the marked price? 

6, Goods marked 20% above their cost price of $10 were sold 5% below the 
mariced price; what was received for them? 

7. A merchant had marked his stock 40% above cost. He opened a reduction 
and marked down the goods 50%; what part of the cost price did he receive? 

8, A, B and C each invest $1500 in business. If their gain during a business 
m is 22\%, what total amount of gain will they have to share? 

P. A merchant bought a bill of goods amounting to $1980, for which he re- 
eaved a conunission of 2}%; what was the amount of his commission? 

10. A bill collector having bills amounting to $897.62 to collect, gets the money 
for 78% of the whole amount, and receives for his services 2% of the amount col- 
lected. How much does he receive? 

ii. In a town of 2748 inhabitants, 66}% of the population are white and the 
remainder colored. How many colored persons are there in the town? 

12. A mine produces 380 tons of metal; 70% of the metal is silver and 30% lead. 
Find number of pounds of each. 

13. In 1875 the population of a certain town was 1864. In 1885 it had gained 
2S% over 1875; and in 1895 it had gained 20% over 1885. What was the popula- 
tion in 1895? 

14' In 1895 a certain official's salary was $1800. In 1896 his salary was raised 
11|^, and in 1897 it was raised 10%. What did his salary average for the three 
years? 

15. A man having received a legacy of $42318 invested 50% of it in stocks and 
boods, paid 25% of the remainder for a house and lot, loaned on a mortgage 33}% 
of what be then had left, spent 20% of the balance, and then deposited the rest of hb 
money in bank. How much did he deposit? 

16. A grocer bought 75 sacks of salt at $2.40 per sack and 65 barrels of flour 
at 25% more per barrel than the price of the salt per sack; for which did he pay the 
greater amount, and how much? 

17. A man owing a debt amounting to $186.20, paid 20% of the debt, and after- 
ward 35% of what remained unpaid; how much does he still owe? 

IS. A farmer raised 90 bushels of potatoes per acre and had planted 45 acres. 
The next year he planted 20% more acres, but the yield was 10% less i)er acre. How 
many busbeb did he raise the second year? 
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19, A farmer planted an orchard of 300 apple-trees, 25% more peach-trees than 
apple-trees, 20% fewer plum-trees than peach-trees, 40% fewer cherry-trees than apple 
and peach-trees together; how many trees in the orchard? 

20, A merchant begins business with a capital of $16000; the first year he gains 
20%, the second year he loses 25%, the third year he gains 2%, and the fourth year 
he gains 10%. If no money has been withdrawn, what is his capital at the end of 
the fourth year? 

21, A's sales for a certain year are 20% less than B^s; B^s sales are 40% more 
than C's; C^s sales are 25% less than D's. If D's sales are $6000, what are the sales 
of each of the others? 

22, How many gallons of linseed oil can be extracted from 1270 pounds of flax- 
seed, if flaxseed contains 11% of oil and a pint of oil weighs f of a pound? 

23, 18% of a man's wealth is in real estate, 24% in bank stock, 26% in railroad 
bonds, and the remainder in money. What amount is invested in each, and what 
amount has he in money if his wealth amounts to $10288? 

2^, A, B and C are partners. A's investment is 30% more than B's, and C's in- 
vestment is 40% less than A's. If B's investment is $3500, what is the capital of the 
firm? 

25, Two railroad companies transported 5300 lbs. of freight at the through 
rate of 35 cents per cwt. If one company receives 45% of the through rate, how much 
should each receive? 

616. To find the base, the percentage and rate being given. 

Formula. — Percentage -?- Rate (expressed decimally) = Base 

Example. — A's farm is worth $4050, which is 35% more than B's farm is worth. 
What is the value of B's farm? 

Explanation. — If A's farm is worth 35% more than B's, then 100% or R. 

B's -f 35% of B's or 135% of B's = $4050 or A's farm. If 135% of B's is 1 .35)4050.00 P, 
$4050, 100%, or B's, is $3000. 3000 B. 

616. Rule. — To find the base, "divide the percentage by the rate expressed dedmally. 
Note. — It is frequently convenient to change the rate to its equivalent common fraction and 

solve by analysis. 

MENTAL PROBLEMS 

617. /. A wagon was sold for $90, which was 10 per cent, below its value; what 

would have been gained by selling it for $125? 

Solution. — 10% equals ^ below value; then $90 is ^ of value; ^ of the value ia ^ of $90 or 
$10, and the value is 10 X $10 or $100; therefore the gain would have been $125— $100 or $25. 

2, I received $300 or 16f per cent, of an amount owed to me; what was the 
amount of the debt? 

3, A merchant marks goods at an advance of 20 per cent.; what is the cost 
of goods marked $360? 

4. A man offers to pay $500 for a 25 per cent, interest in a business; what is the 
valuation of the business? 

5. A man received a cash discount of $60 on a bill at the rate of 2%; what was 
the amount of the bill? 
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6. A man bought a table at a discount of 12}% from the marked price and saved 
94; what was the price of the table? 

7. Jones and Smith together own $24500, and Smith owns 16}% less than 
i; bow much does each own? 

8. A sold his horse for S7840, which was 16}% more than it cost. What did it 



9. A broker's commission, at |%, amounted to $62.50; what was the amount 
of the transaction? 

WRITTEN EXERCISE 

818. i. 8425 is 5% of what? 

t. 720 lbs. is 9% of what? 

9. 740 is 7|% less than what number? 

4. 8817.32 is 6i% of what amount? 

6. What number increased by 12^% of itself equals 896? 

e. 81252.16 is 8% more than what amount? 

7. 832.87 is i% of what sum? 

8. What sum diminished by 3% of itself equals 81763.24? 

9. 89378.25 is 87i% of how much? 
10. 12 yds. is \% of what distance? 

//. 5 bu. 2 pk. is 11% of what quantity? 

12, 12|% of an amount of money is 8250; what is the amount? 

IS, If 12|% of the distance from Philadelphia to New York is 11} miles, what 
ia the whole distance? 

H, Through a reduction of 28^% from list price, I gain 840 on a purchase. 
What is the list price? 

WRITTEN PROBLEMS 

819. /. If 24% of a contract can be executed in 108 days, in what time can the 
whole contract be executed? 

f . A man owing a bill pays 35% or 883.65. How much does he still owe? 

5. A farm was sold for 818000, which was 15% less than the price asked for it; 
what was asked for it? 

4. If I sell 830000 worth of property, what is left will be worth 85% of the 
▼nlue of the whole property; what is the value of the property I have left? 

J. 81960 is 70% of the cost of B's farm; and the cost of B's farm is 90% of the 
of A*s farm. How much more did A's farm cost than B's? 

6. Brown has his property insured for 80% of its value. If his property is 
25% by fire, and the insurance company pa>'s him 82340, being 25% of his 

policy, how much does he lose by the fire? 

7. By cutting down his expenses 3}% a merchant saves 8482.18. What were 
and what are his expenses? 

8. A man owning } of a ship sells 27}% of his share for 8680. W^hat is the 
viliae of the whde vessel at that rate? 
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9. n\% of Jones's stock of goods was destroyed by fire, and he received $2162.18 
insurance, which was f of the loss. What was his whole stock worth? 

10, After deducting 3% for prompt payment, a merchant receives S1284.92 
for a bill of goods. What was the whole amount of the bill? 

11, A's sales for the year are 13% less than B's, and B's sales are lli% more 
than C's. A's sales amount to $6289.17. Find B's and C's sales. 

12, Smith's share of a certain claim was 35%. After paying 6% for having his 
claim collected. Smith received $2182.93. What was the amount of the entire claim? 

13, In a certain orchard there are 25% more cherry-trees than peach-trees, 
20% fewer plum-trees than cherry-trees, 25% more pear-trees than plum-trees, and 20% 
more apple-trees than pear-trees. There are 60 apple-trees. How many trees are 
there in all? 

H, A dealer marked his goods 30% above cost. The goods becoming damaged, 
he sold them for 20% less than the marked price; his customer failed and he lost 
20% of his selling price. If he received $800, find his net loss. 

15, A bought a house, paying $1610 cash and giving his note for the remainder, 
which was 12J% of the cost. What did the house cost, and what was the amount 
of the note? 

16, In building a house, 45% of the cost was for brickwork, 25% for the car- 
penter work, 15% for the mason work, and the remainder, amounting to $3840, was 
for painting and plastering; what did the house cost, and what was the amount pud 
for each part of the work? 

17, Of a cargo, 35% was sold to one buyer, 60% of the remainder to another, 
and the remainder, amounting to 1716 tons, to a third. How many tons in the 
cargo? 

18, A, B and C formed a partnership. A invested $25200, which is 20% more 
than B invested, and 20% less than C invested. Find the capital of the firm. 

19, A owns 15% of a business; B, 25%; C, 28%; and D, the remainder. What 
is the value of each one's share, if D's share is $34464? 

20, A paid $3402 for a house, which was 20% less than it cost to build it; what 
did it cost to build the house? 

21, Mr. Jones withdrew 30% of his deposit from bank, and invested 30% of 
what he withdrew in a house which cost $3000. What amount of money has he 
remaining in bank? 

22, A bought 75 bbls. of flour, and B increased his stock 22% by buying 12% 
fewer than A. How many barrels has B now? 

23, A merchant's sales increased 16f per cent, the second year, 25% the third 
year, but decreased 10% the fourth year, and increased 22 J% the fifth year; the total 
sales for the five years is $398562.75. What was the decrease the fourth year? 

24, A wishing to sell a cow and a horse to B, asked 150% more for the horse 
than for the cow; he then reduced the price of the cow 25% and the price of the horsb 
33J%, at which price B took them, paying $580. What was the price paid for each? 
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mo. To find ttie nte, fhe percentage and base being given. 

Formula. — ^Percentage -5- Base = Ilate (expressed decimally) 

EIxAMPLE. — Bread made from 120 pounds of flour weighs 162 pounds. What per 
cent, more than the flour does the bread weigh? 

Explanation. — More than follows the words per cad. and precedes 
the 6ajf (the flour). Hence the flour, 120 pound!), is the base. Subtracting 162 

the weight of the flour from the weight of the bread to find how much more 120 

the bread weighs than the flour, gives 42 pounds as the percentage. Dividing . 9nU9nn 
tht percentage 42 pounds by the base 120 pounds, carrying the quotient to ' ^ - 

hundmithfl, wiU give .35 or 35%. .^5 or 35% 

8B1. Rule. — To find the rale dimde the percentage by the base. Or, find the equith 
^leni fraction and change to a decimal. 

IfENTAL PROBLEMS 

082. /. A boy having 50 cents, spent 20 cents; what per cent, remained? 
Solution. — ^There remained 30 cents or { of the entire amount; { of 100 per cent, equals 60 



f. I own property worth $5000, the yearly repairs of which cost me Si 50; what 
per cent, of the value is expended in repairs? 

5. To cloee out a stock of goods a merchant offers $500 worth for $400; what 
b the per cent, of discount? 

4. The marked price on cludrs is $2 each, and they arc^ sold at $1.75; what is 
the per cent, of discount? 

J. On a debt of $750 a man paid $375; what per cent, of his debt did he pay? 

6. A merchant buys a bill of goods for $400, and receives a discount of $20 
for cash; what is the rate of cash discount? 

7. An agent sells a consignment of goods for $1200; if his commission is $30, 
what is the rate of commission? 

8. A stockholder of a bank, who owns $1200 worth of stock, is assessed $240; 
what is the rate of assessment? 

9. A stockholder of a railroad company, owning $12000 worth of stock, 
received a dividend of $360; what is the rate of dividend? 

10. In a roll of carpet of 40 yards, 4 yards are wasted in matching; what is the 
per cent, of waste? 

11. Linoleum costing 60 cents a yard is sold for 54 cents a yard: what is the 
kje^ per cent.? 

12. Overcoats marked at $25 have l)een re<luced to $15; what is the ptT cent, of 
rKlurtion? 

IS. A merchant who has a stock of $6000 gains $2000 per year upon his stock; 
what is his average rate of gain? 

14' A house valued at $4000, rents for $5CX) a year; what per cent, of its value 
b received in rent? 
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WRITTEN EXERCISE 

623. L $309.68 is what % of $13272? 

2. 49 lb. 8 oz. is what % of 450 lbs.? 

3. $823 is what % more than $712? 

4. What % less than 1262 is 928? 

J. 554| lbs. is what % of 3 long tons? 

6. 10 hr. 57 min. is what % of a year? 

7. $854.44 is what % of $6252? 

8. $2906.86 is what % less than $3620? 

9. $32899.40 is what % more than $24390? 
10. 19 yd. 2 ft. 4| in. is what % of a mile? 

WRITTEN PROBLEMS 

624. 1, A baseball team lost 12 games out of 32. What per cent, did it win? 

2, Jones pays $152.32 for $4760 insurance. What rate does he pay? 

3, The population of a certain town was 2764 in 1880. In 1890 it was 3173. 
What was the per cent, of increase? 

4, Imported 1230 yards of dress goods at $1.32, and paid $649.44 duty. What 
per cent, was the duty? 

5, Of 435 crates of fruit, 60 crates spoiled. What per cent, must the price of 
the remainder be advanced to cover the loss? 

6, If 12340 lbs. of an alloy containing 4% nickel is mixed with 4560 lbs. of 
another alloy containing 7|% nickel, what per cent, of nickel does the mixture con- 
tain? 

7, If A receives a commission of 2J% for selling goods, and B receives $54.16f 
more than A on each $5000 worth sold, what is the rate of B's commission? 

8, What per cent, more than $3875.60 is 93^% of $8972.10? 

9, A house costs $4000, and rents for $25 per month; the expenses for the year 
are: water tax, $15; city taxes, $80; and repairs, $25. What net yearly rate per cent, 
on the investment does the house pay? 

10, A has $6500, B has 28% more money than A. What per cent, less than B has 
A? 

11, X father receives a yearly salary of $1250 and his son a yearly salary of SIOOO. 
What per cent, does the father get more than the son? 

12. The list price of a piano is $550. It can be bought for $539. What per 
cent, is deducted from the list price? 

13. A man's salary is $2750 per year; he pays $343.75 for rent and $412.50 for 
other expenses. What per cent, of his salary does he save? 

H. A jeweler bought a watch for $160 and asked such a price for it that, after 
falling $18, he made 20 per cent. What per cent, did he deduct from his asking 
price? 

15. A house which costs $9000 rents for $50 per month. What is the net f^nn niU 
rate per cent, on the investment if the expenses are $130 for taxes, $25 for insurance^ 
$175 for ground rent and $45 for repairs? i 

16. Bought 450 bushels of wheat at $1.25 a bushel. If 10 busheb spoiled^ and J 
I sold the remainder at $1.40 a bushel, what was my gain per cent.? 



PROFIT AND LOSS 

SS5. Calculations in Profit and Loss are computations to determine the gain 
or lo(« resulting from buying merchandise at one price and selling at another. 

L The eoti of goods is the amount paid to purchase them, or to produce 



6S7. The primb eotI of goods is the first or original cost. 

fiSS. The grots eotl is the prime cost increased by all incidental expenses, such 
as fraght, conmiission, insurance, duty, packing, drayage, etc. 

829. The adliiic iiriee of goods is the price at which they are sold. 

830. The not adliiic iiriee is the original selling price diminished by any deduo- 
tioDs or allowances made to the customer. 

881. ProAt is the difference between cost and selling price, the selling price 
bciiig ffwre than the cost. 

888. Lota is the difference between cost and selling price, the selling price being 
itss than the cost. 

8SS. Otin or kits in commercial transactions is reckoned as a certain per cent, of 
ike ffrom eotC. 

NoTS.— Some buainesees reckon the profit or loos on the selling price. In such caaes the selling 
prier » the bttK, and must be divided into the profit or loss to find the per cent, of profit or loss. 

834. To find flia profit ex lots when fhe cost and rale aro giTon. 

ExAMPLB. — ^For how much must goods that cost $34 be sold to realise a profit 

of isrj? 

S34 10% of $34 = $3.40 $34 cost 

.15 or 5% of $34 = 1.70 5.10 profit 

tSAO 15% $5.10 $39.10 selling price 

Rule. — MuUiply the cad by the rale expressed decimally. 

MEBTTAL PEOBLEMS 

/. A desk costing $60 was sold at 33| per cent, profit; what was the amount 
of g»in? 

SoLCTiosc — A gain of 331 per cent, is a gain of 1 of the co8t, or $20. 

2, A watch costing $20 was sold at a gain of 20 per cent. ; what was the selling 
prire? 

S. A borse costing $80 was sold at a loss of 25 per cent.; what was the amount 
diUmJ 

4- Land costing $70 an acre increases in value 14 1 per cent.; what is it worth 
aa acroT 

145 
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5. A clock costing $36 is sold at a loss of 16f per cent.; what is the amount cl 
loss? 

6. Bought a horse for $100 and (asked for him 20 per cent, above cost; what 
would I gain by accepting 10 per cent, less than I ask? 

7. I buy flour at $5 a barrel and sell for 20 per cent, more; what do I get per 
barrel? 

8. Silk bought at $2 a yard is marked 50 per cent, above cost and sold 33^ per 
cent, below marked price; what is gained on a yard? 

9. Lamps costing $5 each are marked 60 per cent, above cost and sold at a 
discount of 25 per cent, off marked price; what is gained on a lamp? 

10. Cloth marked $6 a yard is bought at a discount of 16f per cent, and sold 
at a gain of 20 per cent.; what is the gain on a yard? 

11. Tea costing 45 cents a pound is sold 20 per cent, above cost; what is the 
selling price of a pound? 

12. Wheat quoted at 80 cents a bushel drops 5 per cent.; if I buy, and sell again 
when it reaches 80 cents, how much do I make on a bushel? 

13. Bought coffee worth 32 cents a pound at a discount of 12} per cent.; what 
is saved on a pound? 

14' A piano listed at $300 is sold at 33§ per cent, below list; what is received for 
it? 

15. A piano costing $200 to build is listed at $400 and sold 40 per cent, below 
list; what is the amount of gain? 



WRITTEN PEOBLEMS 

537. 1. Fish bought for $640 were sold at an average gain of 24%; what was 
received for them? 

£. A fur dealer marked down his stock 15%; what would be the reduced price 
of a set formerly marked $117.50? 

3. The list price of a lot of goods is $960; if I buy at 10% off and sell at a profit 
of 30%, what do I gain on the goods? 

4. A vessel cost its owner to build $21000, and was sold by him at a loss of 
15%; the buyer sold it again at 15% above what he paid for it; how did the price he 
received for it compare with its original cost? 

0. A merchant began business with a capital of $17500 and gained 16}%, 
which he added to his capital; the second year he lost 2%; what is his capital at the 
end of the second year? 

6. A man doing a business of $6500 a year finds his expenses are 35% of his 
business; what is his net business? 

7. A man's inventory of furniture and fixtures at the beginning of his business 
year is $1550; at the end of the year he marks off 16f % for wear and tear; what 
the new inventory? 



SB 
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8. A man bu>'s merchandise to the nnumnt of $72500 itml Bveramw u profit of 
IS^c ; what U the amount of aales? 

9. A compsny having a capital of S2.'>0000 hn^ gained 4% on its capital and 
pa>-B a divitieoil of 2}% on its capital: how much of the profit i» undivided? 

to. GchkIs tliat cost $375.84 wen' mftrketl 30% more than co»t and were aold 
fo* 15% UtsB than the marke<l price. What was the net gain? 

//. ^nial muKt lie the seliing price of gituds that cost $3642.70, to net a profit of 
I8*^;:? To net 18% of the selhng price? 

IS. A men-hant bought gt>od.-> for $4286.91 and sold them at a Una of 22)%. 
How much did he receive for the goods? 

tS. Sold goods that cost $237.28 at a profit of 25%, hut my customer failed 
And paid only 75 cents on ttie dollar; did 1 gain or looe on the goods, and how much? 

li. Bought three Utts of goods for $2780.14, $11028.32 and $4245.79 rospecUvely. 
TTtp firat I sold at a profit of 12|%, the second at n loss of 37)% and the third at a 
pntRt of 30%. What was my gain or loss on the whole? 

IS. A hardware dealer Iwi^ht 6 gross of locks at $4.80 a doten and marked 
thrai 40% almve cost. If he sells them at 12% less tlian the marked price, what wiD 
b^ hi-* profit on the lot? 

Id. A bought a house and a lot for $6500 and sold them to fJ at a loss of 12)%; 
B )uld them for 22}% more than he paid for them; how much did he receive? 

J7. X dry goods merchant bought 348 yiinls of cloth for $131.37 and sold \ <lf 
It at a |m)fit of 11} cents a yard; he then sold the remaimler at such a pricv as to 
gain 35*r on the whole. At what price per yard did he sell the remainder? 

IS. A bought (roods for $2138.75 and sold them to B at a profit of 18J%; B sold 
tbeni to C at a profit of 14!%; C sold them to D at a loss of 201% Atid D sold tbem 
al a profit of 8%. How much did D receive for thera? 

/A A cargo of wheat weighing 632807 lbs. was bought for 681 cents a busheL 
'>ne-thtnl of it was sold at a profit of 8%, three^ghths of the remainder at a profit 
■ X 121% and the balance at a lose of 3)%. The proceeds were invested in coffee, 
*hirh was sold at a profit of 18i%. What was the entire gwn? 

iO. Jonca Imuglit a house for $3285 and sold it to Smith at a profit of 9)%. 
-mith tprat $394.28 for repairs and then sold the house at a profit of 15%. How 
viucb did he gain? 

SI. A merchant was making 28% profit by selling at 10%, below his marked 
:-ai-e- He latfr aold at 25';[; ln'iow the same marked price, and thus doubled his 
-,Jr». ftliat were his profits for a week during the reduced sale if hii U)tal sales were 
$.tfvo*>lX'>? 

^■f. .\ mcn'hant wishes to make 15% profit on his goods; he allows )% for an 
avemgp cmlit of 3 months on all salex, and lows 3% in collection. What sboukl he 
reeeive fur a ptaiio that cost him $215? 



I 
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S38. To And fhe nXB per cent idien flia profit ot loss and flie cost are fiTeiL 

Example. — ^What is the rate per cent, of profit on goods bought for 16520 and 
sold for t7458.88? 





14| or 14|% 


$7458^ selling price 


6520)93888 


6520. cost 


6520 


$ 938.88 profit 


28688 




26080 




1304, 2608 2 




1 6520 5 



639. Rule. — Divide the profit or loss by the cod. 



MEBfTAL PROBLEMS 

640. 1. Damaged merchandise costing $240 is sold for $180; what is the per 
cent, of loss? 

Solution. — There is a loes of $60, or /A, or i of the value, which is equivalent to 25 per cent. 

£, What per cent, is gained by selling an article costing 50 cents for 60 cents? 
What per cent, of the selling price is gained? 

3. What per cent, is lost by selling an article costing 60 cents for 50 cents? 

* 4. If wheat is bought for 80 cents and sold the same day for 84 cents, what 
is the rate of gain? 

5. If wheat is bought at 80 cents and sold the same day for 76 cents, what is the 
rate of loss? What is the rate of loss if based on the selling price? 

6. If an article costing 10 cents is marked 50 per cent, above cost and sold 
for 3 cents less than the marked price, what is the per cent, of gain on the sale? 

7. A horse costing $200 is sold for $250; what is the gain per cent.? 

8. A horse costing $200 is sold for $150; what is the loss per cent.? 

9. What per cent, is gained by selling an article costing 70 cents for 77 cents? 

10, If one-half of an invoice is sold at 25 per cent, gain and the other half at 20 
per cent, loss, what is the rate per cent, of loss or gain on the whole invoice? 

11, What is the gain or loss per cent, by asking 30 per cent, more than cost for 
goods and selling them for 10 per cent, less than the asking price? 

12, What do I gain per cent, by selling at $3 each chairs which cost $2.50 each? 

13, If an article is marked to gain 20 per cent, and a discount of 10 per cent 
be allowed, what will be the rate per cent, of gain? 

14' If a share of stock, par value ($100), is bought at $70 and sold at $80, what 
is the gain per cent.? 

15, What do I gain per cent, by selling stock at 60 which I bought at 56? 

16, What do I earn per cent, as commission agent, by selling $120 worth of 
goods, if I received $6 commission? 
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WmiTTEN PEOBLEMS 

64L /. Merchandise bought for S6250 was sold $782.50 above cost; what was 
the per cent, of gain? What is the gain per cent, on the selling price? 

2. Merchandise bought for S6250 was sold for $5467.50; what was the per 
cent, of loss? What per cent, of loss if based on the selling price? 

5. A business takes in $45200 a year; its expenses are $6780; what is the rate 
per cent, of expense? 

4. From a tank of oil containing 2250 gallons there is a leakage of 45 gallons 
a week; what per cent, is the leakage? 

5. A creditor gave a collector $50 to collect $lOOO; what was the rate of com- 
mission? 

6. Carpets bought at 85 cents a yard are marked down to 68 cents; what is 
the per cent, of loss? What per cent, of the selling price was loss? 

7. What is gained per cent, by marking at 33|% above list and selling at 25% 
oflf the mariced price? 

8. What is the gain per cent, in buying at 10% off list price and selling at 20% 
above list price? 

9. A house was offered for sale at 25% of its cost, but there teing no takers at 
that price, was sold at 25% below the price first asked; what was the rate per cent, 
of gain or loss? 

/O. A man paid $650 for a diamond and sold it for $910; what did he gain per 
cent.? What per cent, of the sale price was gain? 

//. Goods bought for $3786 were marked 25% above cost, but afterward sold 
for 25% less than the marked price. What per cent, was gained or lost? 

12. If an investment of $7463.80 3rields annually $559.78, what is the rate per 
cent, of income? 

13. Bought goods for $4987.36, and sold them at an advance of 28}%, but was 
anable to collect $374.50 of the sales. What net per cent, did I gain? 

14' What per cent, is gained by bu3ring cigars at $65 a thousand and selling them 
It three for a quarter of a dollar? 

15. M^trhandise costing $6387.50 was sold as follows: § at a profit of 42%, 
t\M%J25 worth (cost price) at a profit of 27%, and the remainder at cost. What 
per cent, was gained? 

16. What per cent, is gained by buying coal at $4.87} per ton of 2240 lbs. and 
Kffing it at $5.50 per ton of 2000 lbs.? 

17. What per cent, is gained by buying flour at $5.60 a barrel and selling it at 
85 centfl per sack of 24 lbs.? 

18. What per cent, profit does a druggist make by buying a powder at 38 cents 
a pound avoirdupois and selling it at 10 cents an ounce apothecary? 
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542. To find fhe cost when fhe profit or loss and the rate are given. 

Example. — If $249.36 is gained by selling goods at 4% profit, what is the cost? 

.04 )249.36 Or, M = ^^ of cost, 

$6234 and $249.36 X 25 = $6234 cost 

543. Rule. — Divide the profit or loss by the rate expressed dedmaUy; or reduce 
rale to equivalent fraction and solve by analysis. 



AIENTAL PROBLEMS 

544. L A furniture dealer gained $1 by selling chairs at a profit of 20 per cent.; 
what did the chairs cost? 

Solution. — A profit of 20 per cent, is equal to 7^ of the cost, which equals $1; the entire co^t 
is 5 times SI, or S5. 

2, A man sells a lot of goods at $4 gain, which is 25 per cent, of the cost; what 
is the cost? 

3. A loss of $20 is sustained by selling a horse at 10 per cent, below cost; what 
is received for the horse? 

4' A boat builder gains $20 on the sale of a boat, which is equal to 16| per 
cent, of the cost; what does he get for the boat? 

5. A carriage is sold at a gain of $25, which is 12^ per cent, of the cost; what 
is the selling price of the carriage? 

6. I gain 10 per cent., or $15, on the sale of a watch; what did the watch cost 
me? 

7. A jeweler gained $10 on the sale of a ring, which was 20 per cent, of the 
cost; what was the ring marked, if it was marked 10 per cent, above the selling price? 

8. A cow was sold at a loss of $6, which was equal to 5 per cent, of its value; 
what should have been obtained for the cow so as to neither gain nor lose? 

9. A loss of 50 cents on a barrel of flour is equivalent to a loss of 12J per cent. ; 
what is the flour worth a barrel? 

10, A man gained $25 by selling a boat at 25 per cent, above its cost; what would 
he have gained by selling it at 15 per cent, above its cost? 

IL $60 less was asked for a piano at a discount of 30 per cent, from list; what 
was the list price? 

12, $32 is 4 per cent, of a young man's money, whose amount is equal to 50 per 
cent, of his companion's money; what amount have both? 

13. A dealer gains 20 per cent., or $12, by the sale of a bicycle; what would he 
have obtained for it if he had sold it at a gain of $18? 

14' A watch sold at $50 more than cost, gives a gain of 25 per cent.; what was 
its cost? 
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WRITTEN PEOBLEMS 

L /. By selling goods at an advance of 16|%, a merchant gained S324.68; 
what did the goods cost him? 

2. James Clark bought a carriage and sold it at a loss of 27}%. With the 
amount received he bought another carriage, which he sold at a profit of 30%, gaining 
7 on this sale. What did he pay for the first carriage? 

5. Sold a property for $287.17 less than it cost, losing thereby 13%. What 
the cost? If the loss were 13% of the selling price, what was cost? 

4- A dealer sold a quantity of goods, ( at a profit of 20% and the other } at a 
of 18%. His net gain was $322. Find the cost of the goods. 

5. Brown sold a cargo of lumber at a profit of 29%. 47 per cent, of hLs gain 
$4211.67. How much did he pay for the cargo? 

6. Goods sold at an advance of $350, realized a gain of 35%; what did the 
goods cost? 

7. A house was sold for $270 less than its value, at a loss of 3%; what was the 
price obtained for it? 

8. A property was sold at a gain of $550, which was 18% of its cost; what was 
obtained for it? 

9. Merchandise sold during a year showed an average gain of 30%; if the amount 
gained was $3250, what was the amount sold? 

10. A corporation set aside a dividend fund of $12500, which was 2)% of the 
capital stock; what was the capital stock? 

SiB. To And fhe eoti when fhe selling price and the rale per cent (rf profit <v loss 
are siren. 

Example. — By selling goods for $5230.36, 12% was gained. What did the goods 
cost? 

1.12)5239.36 = 4678 cost 

5C7. Rule. — Divide the selling price by 1 (100%) plus the rate of gain^ or by 1 
imnus the rale of loss. 



MEBITAL PEOBLEMS 
S48. /. A horse sold at $110 3rields a gain of 10%; what was the cost of the horse? 

8oLmoN. — A fcain of 10 per cent, is a g:ain of ^ of the coet; the cost and ^ of the cost or \l 
of the eoft equals $110; ^ of the coet equals ^ of SllO, or SIO; f{ or the co8t w $100. 

2. By selling a horse at $90, a loss of 10 per cent, is sustained; what was the 
fO0t of the iuMTse? 

5. By selling merchandise for $60, a gain of 20 per cent, is realized; what is 
the cost? 

4- Chairs sold for $30 a dozen realize a gain of 20 per cent.; what did they 
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5, Coffee sold at 35 cents a pound )rield8 a gain of 16f per cent. ; what was its 
cost per pound? 

6, 33§ per cent, is gained by selling a wheel for $40; what did it cost? 

7, Furniture inventoried at $180 shows a depreciation of 10 per cent.; what 
did it cost? 

8, $105 in money returned to a lender includes 5 per cent, interest; what was 
the amount loaned? 

9, Land sold at $66 an acre shows a gain of 10 per cent.; what was its cost? 

10, $160 is obtained for a carriage, which is a loss of 20 per cent. ; what was the 
cost? 

WRITTEN PROBLEMS 

549. 1, Two horses were sold for $100 each, one at a gain of 20%, the other 
at a loss of 20%. How much was gained or lost on both? 

2, A sold a house to B for 33J% less than it cost him. B sold it to C for 25% 
more than he paid for it. C paid $2500 for the house. What did it cost A? 

5. Sold a lot of merchandise at a gain of 21J%, and with the sum received pur- 
chased another lot which I sold for $4535.17, at a loss of 3%. Find the cost of the 
first lot. 

4. A jobber offered a lot of goods at 18% more than they cost him, but after- 
ward sold them for $1237.76, which was 7f% less than his first offer. How much 
had the jobber paid for the goods? What rate of profit did he make on them? 

5. If goods which were marked 31% above cost, were afterward sold for 90% 
of the marked price, yielding a profit of $9392.89, what was their cost? 

6. A merchant's capital at the end of a business year is $16619.80; during 
the year he lost 8%; what was his capital at the beginning of the year? 

7. A shipment realized $6887.50, at a loss of 5%; what was the value of the 
shipment? • 

8. Goods are insured for $8287.50, which is 2J% less than their value; what 
are the goods worth? 

9. An agent obtained $956.25 for goods, which was a gain of 12 J%; what was 
the cost of the goods? 

10. Goods marked $1620 were sold for $1350, which was a loss of 10%; how much 
were they marked above cost? 

i/. A dealer purchased 250 dozen eggs, which he marked to sell at 30 cents a dozen, 
and gain 25%; 4 dozen were unsalable; he sold the remainder at an advance of 10% on 
his marked price; find his gain or loss. 
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REVIEW PEOBLEMS 

L /. A hardware dealer buys locks at $4.80 per dozen, list price, less 25% 
mud 20%, and sells at the same list price less 20% and 16|%. What is his gain on 
125 dosen, and his gain per cent.? 

2, A clothier gains 25% by selling cloth at $5 per yard, but a bale of 80 yards 
being damaged, he has to reduce the selling price 10%. What is his profit on this 
damaged bale, and his gain per cent.? 

5. If green coffee costs 25 cents a pound, and \ cent a pound for roasting, for 
what must a pound of roasted coffee sell to gain 16|%, if green coffee shrinks 15 per 
eent. in roasting? 

4. A drover sold a horse for $180 and lost 25%; with this money he bought 
mnother horse, which he sold at a gain of 25%. What was his gain or loss on the 
tnmsaction and gain or loss per cent.? 

•5. A man bought a horse and carriage for $450 pa3ring 25% more for the horse 
than for the carriage. He sold the horse at a gain of 40%, and the carriage at a loss of 
9(K^. What did he gain on the transaction? 

6. A merchant bought dry goods for $6000; he sold 20% of them at a gain of 
W^c '. 40% of them at a gain of 20%; 40% of the remainder at a gain of 5%, and the 
remainder at cost. What did he gain or lose? 

7. My retail price of fans \^ $2.50 each; by selling them at this price I would 
gain 25%. I sell the same fans wholesale, at $40 per dozen, less 12)% and 20%. 
Do I gain or lose at the wholesale price, and how much a fan? 

8. A merchant marked his goods 60% above cost. He gave one of his customers 
a discount of 15% off the marked price; what was his gain on $6.80 received from 
that customer? 

9. A merchant sold 20% of an invoice at 30% profit; 25% of the remainder at 
20% profit; what was his total gain, if the cost of the goods unsold is $3600? 

10. How should goods be marked that cost $5 so as to offer a discount of 20% 
and 10% and still make a profit of 25%? 

//.A man bought a lot of apples and lost 25% of them. What must be his 
per cent, of gain on the remainder to net a gain of 20% on the cost of the lot? 

12, \ man sold a house at 30% profit, and with this money bought another 
bouse which he sold at 25% profit. What did he pay for each house if the total 
gain was $2500? 

IS. A merchant bu>'s cloth at $2.50 a yard. How should it be marked to gain 
^^c if ^^ merchant loses 5% of his sales in bad debts? 

/4- I sold a lot for $102.25 more than cost and gained 5%. I sold another lot 
which cost the same for $3000. What was my gain per cent, on the second sale? 
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16. The retail price of an article was $262.50, which was 25% more than cost 
to the retailer. The retailer bought of a jobber who sold it at a gain of 20% above 
the manufacturer's selling price and the manufacturer made a profit of 16}%. What 
did it cost to manufacture this article, and what was each one's profit? 

16, A bought 80 yards of broadcloth at $3.40 per yard, and 74 yards of cassimere 
at $2.50 per yard. He sold the cassimere at a loss of 20%. What should he ask per 
yard for the broadcloth to net a gain of 25% on the cost of both? 

17, A sold a wagon to B and lost 25%. B sold it to C at a loss of 5%; C spent 
$80 for repairs and sold it for $472.25, gaining 20%. What did the wagon cost A, B 
and C respectively? 

18, A real estate dealer bought three houses at $1800 each, and sold them at a 
profit of 8%, 12% and 15% respectively. What was his gain on the three houses? 

19, A real estate agent sold three houses for $2400 each, at a gain of 20%, 12J% 
and 15% respectively. What was his entire gain? 

20, How much should be asked for coffee which costs 18 cents a pound to gain 10%, 
allowing 10% for loss in roasting? 

21, A merchant spent equal sums of money in cotton, linen and woolen goods, 
and gained 10% on the cotton, 8% on the linen, but lost 25% on the woolens; the 
whole amount of his sales was $5684.20. What did he pay for each kind of goods? 
What was his gain or loss? 

22, By selling apples at $2.50 per barrel, I gained $400. If I had sold them at 
$2.75 per barrel, I would have gained 37J%. How many barrels did I sell? 

23, Sold two properties for $10500, receiving \ more for one than for the oth^; 
the more expensive was sold at 14f % loss, the other at 20% profit. What was the 
per cent, of profit or loss on the sale of both? 

24, Smith has 30% more money than Jones; Gray has 25% less than Brown; 
65% of Brown's money equals Smith's; if Gray has $960 more than Smith, how many 
acres of land costing 7^% less than $140 per acre can be purchased with their total 
money? 

25, A merchandise account shows the following: inventory at opening, $3874.55; 
purchases, $26785.90; sales, $32648.75; inventory at closing, $4728.92. What per 
cent, profit was made? 

26, A bookseller buys books at 20% and 10% from catalogue prices, and sells 
at 10% below catalogue prices. Find his gain on a lot of books which he sells for 
$4920. 

27, Marked goods to gain 18%; sold 60% of the goods at this price, then reduced 
the price 10% and sold the remainder. If 8% of the sales is charged as expense, what 
is the per cent, of gain on an invoice? 

28, Sold 20% of a purchase at 15% gain; sold 40% of the remainder for $950, 
losing 7|%. All sales were made through an agent who charged 2%. What was my 
gain, and gain per cent.? 
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INVOICE EXTENSION AND TRADE DISCOUNT 



561. Inyoice Extension, or Bill Work, consists in multipl3ring the items of a 
bill or invoice by their respective prices and placing the results in the money-column 
to the right. 

562. A discount is any deduction from the face of a bill or debt. It is usually 
reckoned at a certain rate per cent. 

663. Commercial discounts are of two kinds: (1) Trade discounts, which are 
deductions from the fixed or list price of goods, allowed to the "trade" — (those in 
the same line of business) by manufacturers, jobbers and wholesalers; (2) Cash dis- 
counts — deductions for immediate payment, made from the net amount of a bill for 
payment within a definite time. 

It will thus be seen that trade discounts are absoliUe, while cash and time discounts 
are conditional — the first being deducted from the list price when the goods are billed, 
and the others from the amount of the bill when payment is made in accordance with 
the expressed conditions. 

664. The list price is also called the marked price, asking price, offering price, 
or gross price; and the price after the trade discount has been deducted, the net price 
or simply the "net." 

666. Business men usually announce their terms on their bill-heads; as, "Terms: 
Net 3 months, or 5% off for cash''; *Terms: Net 60 days, or 2% off in 10 days." 

666. Trade discounts arise principally from two different causes: 

7. In many lines of business it is customary for merchants to issue catalogues 
and price-lists of their goods, with the different articles listed at fixed prices higher 
than the actual selling prices. They then issue discount sheets from time to time, 
varying the discounts as the market prices change, instead of altering the list prices. 

2, In almost all lines of business, the larger quantity a dealer buys at. one time 
the lower price he can get; and in many cases this concession is made in the form of 
an extra discount. 

667. A series of discounts consists of two or more discounts to be taken off suc- 
cessively, the first discount being reckoned on the list pricey the second on the remain- 
der left after subtracting the first, the next on the remainder left after subtracting 
the second, and so on. 

Note.— Observe that $100 less 20% is $80; but $100 less 10% and 10% is $81. $100 less 40% 
is $60; but $100 less 20% and 20% is $64. 
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668. To find tiw nek uiMraiit of « UU. 

Example 1. — Find the net amount of a bill of 9467.50, subject to discounts of 



J:, 3% and 2%. 



32.72 



/ 3.0^ 



r.a3 



^ / 3.3 / 



Explanation— 1. To get 1%, 2<:i, 3%, 4%, h%, 6%, T~'c, 
§" ^%' ^> 11%> 1^> *" '"*y diaoount not an easy aliquot part of 
100%, multiply and reject two right-hand figures. 



// 2 / 7 // 8*8- R^^-E. — Deduct the first discount from the list 



// f^ price, and each subsequent discount from the respective 
remainders. 



NoTB. — In taking off discounts, usage regarding fractions of a cent differs. For unifcnmity, 
ihoukl drop all such fractions. 

beginning to discount, add two ciphers for cents to sums expressed in dollars only. 



WRITTEN EXERCISE 1 

/. $382.75 less 9%, 6% and 2% 9. $388.51 less 4%, 5% and 6% 



t. 


862.64 


<l 


8%, 6% and 4% 


10. 


629.87 




12%, 


6% and 5% 


3. 


687.54 


f< 


11%, 7% and 3% 


11. 


457.86 




8%, 


3% and 5% 


4- 


732.84 


fl 


6%, 4% and 1% 


12. 


462.68 




9%. 


7% and 11% 


5. 


780.62 


l( 


8%, 5% and 2% 


IS. 


572.83 




6%, 


4% and 2% 


6. 


832.45 


(< 


6%, 3% and 2% 


14- 


789.26 




1%, 


3% and 7% 


7. 


752.84 


If 


9%, 6% and 8% 


15. 


872.86 




11%, 


12% and 4% 


8. 


882.63 


l( 


7%, 8% and 11% 


16. 


923.84 




12%, 


6% and 9% 



EbCAMPLE 2.— Find the net amount of $467.50, less 25%, 14|% and 8|%. 

^ ^J^' ^}7 Explanation.— 2. To get 50%, 33J7c, 257o. 20T?. 16|<^. 

^ j-^^'t^ ^**^^' ^2*%' "1^^' ^^«» ^^'^^^ ^1^^' ''^"^^^ ^y 2' ^' ^' ^» ^' ^' 

^ C/, a Y 8, 9, 10. 11, 12 respectively. 



^>^ 

r^ 



3 O.StA 
2 7 S.SO 



WBITTEN EXEBCI8E S 

/. $789.62 lees 20%, 10%, and 25% 9. $732.84 leas 141%, 16|% and 20% 

382.75 " 81%, 16J% and 12}% 

463.87 " 10%, 20% and 16}% 

295.52 " 9,',%, llJ%and8J% 

735.68 " 14? %, 20% and 25% 

792.87 " 121%, 50% and 20% 

722.12 " 331%, 161% and 8J% 

856,75 " 25%, 12|% and 141% 



*. 


832.45 




25%, 12|% and 81% 


10. 


5. 


8S2.47 




331%, 161% and 81% 


11: 


A- 


574J2 




50%, 25% and 12}% 


12. 


5. 


375.82 




331%, 25% and 20% 


IS. 


6. 


382.54 




331%, 25% and 20% 


14- 


i . 


972.63 




25%, 20% and 161% 


15. 


8. 


758.75 




50%, 12}% and 20% 


16. 
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Example 3.— Find the net result of $467.50, less 22|%, 62}% and 18f %. 






/ O S.S" S' Explanation.— 3. To get 22}% (|), multi- 

3 & 3.6 1 r^ / F/r/ a ply by 2 and -s- 9; 371% (*). multiply by 3 and ■(- 

2 2 7.2.i> 8; «2i% (t), multiply by 6 and + 8; 4*1% (fl. 

/ 3 6 3 ^ ¥ )UOfor ™«Jt>Ply by 4 and ■«- 9; 18}% (A), multipbr by 3 

2S.S^ vl£2llz: and -.-16. 



/ / 0.8' Oy*i^ 



WSITTEN EXERCISE S 

/. $489.62 less 37i%, 18i% and 25% 6. $876.42 less 22j%, 181% and 37i% 

2. 982.67 " 22j%,114%andl8i% 7. 954.62 " 37}%, 44|% and 62}% 

5. 842.63 " 62}%, 37}% and 12}% 8. 984.36 " 62}%, 18i% and 22|% 
4. 756.75 " 44J%,223%andll}% 9. 928.63 " 181%, 44^% and 37}% 

6. 932.56 " 37}%, 18i% and 22j% 10. 879.26 " 37}%, 62}% and 22}% 

Example 4.— Find the net result of $467.50, less 2}%, 3}% and 6}%. 



2'/x 
3/3 



, /' / <^ Explanation. — 4. To get 6% (A), divide by 2 

' ty — "><' ^^ quotient one place to the ri^t. 

U SS. e^ 2, To get 3}% (A), divide by 3 and set quotient one 

/ iS". / ^ place to the ri^t. 

^^0.^3 ^J//0 /S "^^ 8** 2J% (Af), divide by 4 and set quotient one 

J y c ^ place to the right. 

*^ / ^ To mt fil<K. (X.\. An 



4 / 3./ 



To get 6(% (A), divide by 16, or by 4 twice. 



WKl'l'l'KN EXERCISE 4 

1. $634.89 less 10%, 5% and 2}% 9. $962.37 less 5%, 10% and 2}% 

i. 584.67 " 10%, 3}% and 2}% 10. 846.75 " 3}%, 2}% and 6% 

S. 564.37 " 6i%, 5%and3}% 11. 962.54 " 10%, 5% and S% 

4. 675.84 " 6}%, 3}% and 2}% 12. 954.85 " 3}%, 2}% and 5% 

5. 922.36 " 5%, 3}% and 2}% IS. 634.89 • " 10%, 3}% and 2}% 

6. 892.53 " 5%, 2}% and 2}% 1^. 536.43 *' 3}%, 2}% and 5% 

7. 642.33 " 3}%, 2}% and 5% 15. 895.44 " 5%, 10% and 2}% 

8. 892.64 " 10%, 2}% and 3}% 16. 784.92 " 3}%, 5% and 10% 

Example 5. — Find the net result of $467.50, less 15%, 7}% and 6f%. 



/J1 



Explanation. — ^5. To get 6f% (A), multiply by 
4^ ^ y^SO 2,J /^a 2,S')S 2, reject right-hand figure and divide by 3. 

7 0. / 2. ^® ^^^ '^i^ (A)' multiply by 3, reject right-hand 

~'- ^7 ^ j^ figure and divide by 4. 

/. ^^ ¥ J / /^X/^ ^^ gg^ 13,^^ (^^)^ multiply by 4, reject right-band 

y / ^ ^ figure and divide by 3. 

3 6? 7'S ^ 3 J7JJ'/^ To get 15% (A), multiply by 3, reject right4iand 

J2^ ^. x5^ figure and divide by 2. 

3^3.0 f" y>i^ To get 35% (A), multiply by 7, reject right^iaod 

figure and divide by 2. 
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WJUTl'ICN EXBBCI8K $ 



1. tSSriM less 61%, 7i% and 13J% 
£. 895.84 " 15%, 13i% and 61% 
S. 957.76 " 35%, 15% and 71% 
4. 872.45 " 13i%, 7i% and 6f % 
o. 938.56 " 35%, 6}% and 7i% 



6. $542.36 less 7}%, 15% and 6|% 

7. 875.63 " 15%, 7i% and 13J% 

8. 986.54 " 35%, 15% and 7|% 

9. 563.87 " 13J%, 61% and 15% 
10. 436.58 " 7i%, 7J% and 6|% 



ExAMPLB 6 —Find the net result of $467.50, less 87)%, 75% and 50%. 



yji 



^ ^y.so 



\ 






Explanation. — 6. To get net results if diiioounts are 50% 
(1), 66}% (I), 75% (1), 80% (t), 83|% (|), 85| %(?), W\% (I). 
90% (^), which leave but |, \, \, \, \, >,, \, ^, divide the sum 
by 2, 3, 4, 5, 6, 7, 8, 9, 10 respectivdy. 



/.J <?.*«/ 



WBITTEN EXEBCISB • 

/. $4385.72 less 87i%, 75% and 50% 6. $5896.72 less 91|%, 75% and 50% 

£. 5892.65 " 50%, 66|% and 83i% 7. 6287.96 " 66|%, 75% and 50% 

3. 5486.72 " 88|%, 60% and 75% 8. 7382.64 " 87§%, 50% and 66|% 

4. 6389.50 " 85f %, 661% and 50% 9. 7056.79 " 88J%, 75% and 50% 

5. 4482.96 " 90n%, 75% and 50% iO. 6489.86 " 87|%, 50% and 75% 

EzAMFLB 7.— Find the net result of $832, less 70%, 60% and 30%. 



Explanation.— 7. To get 30%, 40%, 60%, 70%, multi- 
ply by left-hand figure (3, 4, 6, 7) and reject rigfat-hand figure 
in product; or, to get the "net," use as a multiplier the left- 
hand figure of the difference between the rate and 100%. 



WIUTTKN EXEBCISB 7 



7^ 


r3 2.0 


^ I? 


2i/f.^0 


J o 


ff.rj^ 




^f.rr. 



1. $3245.89 

2. 2256.37 

5. 3489.^ 
4. 4287.63 

6. 3857.90 



leas 70%, 30% and 20% 

80%, 40% and 30% 

60%, 50%, and 20% 

40%, 20% and 90% 

20%, 30% and 60% 



II 



II 



II 



II 



6. $3642.55 less 70%, 20% and 20% 

7. 4384.62 " 40%, 20% and 80% 

8. 5283.64 " 60%, 40% and 50% 

9. 3876.42 " 20%, 30% and 90% 
10. 6273.89 " 40%, 30% and 30% 



Example 8.— find the net result of $652.70, less 40^^, 33)% and 25%. 



2^ 






G 0*/, 
20 



30 



i/OV' 
3 Oy»y*t^ 



^S2.70 



Explanation. — 8. A sories may have 
an easy pquivalent; as, 40^ot 331% and ^% 
equals 70% off; 331%, 25% and 20% equals 

eo^ioff. 



Note. — ^Thia method is used when a siTies of discounts can be reduced to an easy single equiv- 
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660. Form of invoice showizig exteiunons, discounts and net 



.» <• .11 




Stnn: 



Bou 



91|ikhrltil|ia, 9a^..„^^!ae^i^x2.. -.19/^ 



j!!!/(ie^i,^4f/7,tf7t^Tii^ 



OHT OF. 





917-919 Chestnut Street 



2/^3' 





3^/yj , /Si^^^^^^ud^tsO 










Jo/ 




Note. — The small figures at the right in the quantity and price are fourths of a yard and 
fourths of a cent, the numerator alone being written. All other fractions have both numerator and 
denominator expressed. 

The operations of items 1 and 2 illustrate the method and form to be followed. 

1 2 



2 i> 3'A 

/ 3 / S 

23^7 
26>3 

/ 3 /'A- 

L 



/ 




S 


// i> 3./ ^ 
2 3./ S 


2^ 


i/ U 0.0 i/ 
/ / .0 







Operation 1 






(1) 263X1.95 






(2) §of263 = 131i 






(3) I of 195=48} 


/ 




(4)Jofl=i 


^ 




(5) | + } + i = U.orlc. 




v;^ 


Operation 2 

(1) 357X2.18 

(2) 1 of 357-267} 

(3) iof218 = 145i 

(4) iofi=T\ 

(5) t"! + J + i = H 

or 2c. 



3S7% iu3d, 
2 fS ^ 

7 / // ** 






2S 78"2.//0 
/ ^SJ> o 



¥ 2f.o V.,».^ 



7 3.3S 



S / 3.^S 
•3 2,.0 if 



u) /a.F3C 



U t /.3 C 



I 



Note. — Less than \ cent in the gross result is rejected; more than } cent is eoumted * oant. 



TRADE DISCOUNT 

KZBBCI8B IN DfTOICB EXTEN^ON AND DISCOlJVnNO 



Itons 


Pric« 


DiscountM 


It^mx 


Prict.it 


Ui^tmuata 


/. 2971 yd« 


. i.3r 


3r— 18'— 10 


41. 303" yj». 


. 3.37" 


111— 37=- 50 


*. 368" " 


1.50 


22i— 11)— 5 


4t. 368' " 


2.10) 


25-15—5 


a. 1831 " 


1.62" 


62'— 37"— 12" 


iS. 393' " 


5.12' 


.5-2'— 2- 


4. 486" " 


2.16} 


44J— 22!— 11) 


«. 263) ■' 


4.18" 


6—3—2 


t. 3931 " 


2J3J 


37'-18'-14i 


43. 567) " 


2.66) 


3)— .5— 10 


«. 218' " 


1.73" 


10—5—2" 


ie. 389" " 


1.33) 


13)— 7=— 12' 


7. 382" ■' 


1.25 


10— 3)— 2" 


47. 373" " 


1.95) 


50—141—7 


«. 2381 " 


5.161 


61-5—3) 


4S. 737) " 


4.22' 


44j— 12'- 5 


a. iw " 


1.20 


e"— 3)— 2" 


40. 149) " 


1.58) 


55)- 13)— 3) 


10. 188i " 


ixr 


5— 3)— 2" 


50. 281) " 


1.83) 


66)— 28i— 6) 


11. 303" " 


2.81" 


15— r— 2- 


51. 193' '• 


2.43J 


77J-IU— 1 


It. aav " 


1.32" 


13)-6)-3) 


5S. 387) ■■ 


1.93) 


S3)— 16j— 10 


IS. 245" " 


2.12" 


36— 15— 7' 


53. 376' " 


2.11) 


221-18}— 6' 


/^. 2431 " 


2.66} 


15—7"-^ 


54. 152j " 


243) 


75-50-20 


IS. 7531 •' 


1.75 


isj-fii-s 


55. 235) " 


433) 


90—20-25 


/«. 615" " 


3.33) 


75—2.5-10 


56. 627) " 


1.97J 


40-10—10 


17. 17»" " 


2.3r 


»7'-\rs' 


57. 184j " 


5.87' 


45,',— 9,',— » 


/«. 4321 " 


4.18» 


90—10—5 


58. 846' •■ 


2.58) 


5.5—12—6 


»». 3571 " 


2.50 


66)— 33i-3i 


59.-277) " 


1.52' 


57!— 141— 7 


10. WP " 


5.66) 


80-60—20 


60. 384' " 


3.45! 


80-25-33) 


il. SOS" '■ 


1.17" 


40—30—10 


61. 585J " 


6.93' 


&5— 33j-,50 


«. 125 " 


7^6" 


70-00-30 


et. 468) " 


2.82) 


20-.32!-37) 


«. 312" " 


3.75 


eo— 10— 20 


63. 567) " 


4.62) 


25— 23)-17) 


««. »75 ■• 


1.27- 


30—10—3 


64. 462) •• 


3.66) 


16)— 26)— 13) 


tS. 477- ■■ 


1.55 


70—10—30 


65. 387) '■ 


2.87) 


18— 12)-18) 


». 133J ■■ 


4.63' 


331—2.5—20 


66. 383) " 


2.66) 


12-18i— 33 


S7. 250 " 


2.95) 


25-20-10) 


67. 387) " 


3.81) 


4.5-27(-37) 


«. 4281 " 


2.62" 


40-33 J— 25 


68. 768) •■ 


2.38) 


7!--27i-l) 


». 333" " 


3J3i 


.50—20—12' 


69. 468) ■■ 


2.38) 


5)-isi-ei 


30. -SO ■■ 


1.47) 


00—33)— 25 


70. 492) ■■ 


4.62) 


32)-18)— 37) 


5(. 1631 " 


1.62' 


.33! Illj-K! 


71. 513! ■' 


2.88) 


50—15—15 


at. 1771 " 


1.87- 


15— 7"- 5 


7«. 875) ■■ 


4.87) 


13)-7)-37) 


«. 19Ii ■' 


1.66) 


10— 3)— 2 


73. 862) ■■ 


5.66) 


6) 36)-261 


at. 221' " 


2.061 


5—10—20 


74. 787) " 


2.88) 


61— 18)— 23) 


S3. 252- " 


2.12" 


e"— 12"- 25 


75. 691) " 


6.47) 


2)-l)-5) 


59. 263" " 


2.18" 


15— r— 2" 


76. 438) " 


4.83) 


12)— 37)— 27) 


37. 2711 " 


233) 


06)— 33)— 16) 


77. 268) " 


4.75 


87)-5-2) 


5S. 3831 " 


2.62" 


.30—15—5 


73. 457) ■■ 


4.66) 


75—15-7) 


as. 2951 " 


2.66) 


10-135-3) 


79. 6.38) ■■ 


3.62) 


45-131-3) 


40. 2971 " 


2.87" 


14!— 16)— 20 


sn. 437) " 


5.,57J 


18)— 37)— m 
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WRITTEN PKOBLEMS 

562. 1, A bill of goods amounting to $347.60 is sold May 10, subject to dis- 
counts of 30%, 10% and 5%, terms, net 60 days, or 2% off if paid in ten days. How 
much will pay the bill May 18? 

2, How much must be the list price of goods subject to discounts of 20% and 
10% in order to net $288? 

8, What is the difference on a bill of $582.50 between a discount of 45% and 
discounts of 25%, 10% and 10%? 

4. Find the net cost of 40 doz. locks at $3.10, less 20% and 5%; 56 doz. hinges 
at $2.20, less 33 J%; 90 doz. bolts at $2.55, less 60%, 10% and 10%; with an allowance 
of 2% for cash payment. 

5. What must be the list price of goods that cost $97.80 in order to gain 20%, 
if they are sold at 25%, 10% and 2% off? 

6. What is the net cost of 1286 yards of cloth at 87^ cents per yard, less 10% 
and 5%, with a discount of 2% for cash; case and packing $2.25? 

7. If goods are bought at discounts of 25%, 20% and 5% from list price, and 
sold at 20% and 10% from list, what is the gain per cent.? 

8. How much per dozen is gained by buying brushes at $5 per dozen, less 30%, 
10% and 10%, and selling them at 35 cents each? 

9. What advance on cost is necessary in order to give a discount of 25% and still 
make a profit of 33|%? 

10. What must be the list price of goods that cost $48 per dozen in order to gain 
25%; if sold at 20%, 16f% and 5% off? 

lU K bill amounting to $896.50 subject to discounts of 40%, 37^% and 60%, 
and an additional cash discount of 2%. What amount of cash will pay the bill? 

12, Bought goods at $6 per dozen, less 20%, 16f % and 25%, and sold at S8 per 
dozen, less 25%, 20% and 10%. Find my gain on 96 dozen. 

13, An agent offers goods at list price less 40%, 30% and 14f %. Another agent 
offers goods at the same list price less 60%, 10% and lli%. Which agent would 
you purchase from, and how much would you save on a bill listed at $387.40? 

H, Which is the better — goods bought at 30%, 40% and 37^%, or goods bought 
at 70% and 40%? What amount would be saved on a bill of $382.65? 

15. A jobber buys 5 doz. lawn-mowers at $50 per doz., less 40%, 12^% and 3%, 
and sells them to a retailer at a price that gives him a net profit of $52.65 on the lot 
What price per dozen does the retailer pay, and for how much apiece must he seD 
the mowers to gain 25%? 



COMMISSION AND BROKERAGE 

66S. Commissioil is the compensation received by a commission merchant for 
buying or selling goods for another. Brokerage is the commission received by 
m broker. 

6M. Commissions are usually reckoned at a certain rate per cent, of the amount 
•old or purchased. 

Note. — An agent receives his commission on the gross proceeds of a sole, or on the prime coal 
oC m purdiAae. 

866. An aeeonnt sales is a detailed statement rendered by a commission mer- 
riiant or othef consignee to hb principal, the consignor , showing the sales of the cor^ 
Mignmenif the incidental charges and expenses and the net proceeds. 

The net proceeds are the sum left after the conmiission and other charges have been 
deducted. 

686. An aooouDl purchase is a detailed statement rendered by an agent to his 
principal, showing the goods bought, prices paid, incidental charges and expenses, 
and the gross cost. 

887. To flnd the conmiission when fhe amount of purchase or sale and rale of 
ooamiiaskm are giren. 

Example. — ^At 3%, what does a commission merchant receive for selling $3275 
worth of goods? 



3275 3% 

.03 or 



3275 
98.25 



98.25 

888. Rule. — Multiply the gross proceeds of the sale^ or the prime cost of the pur* 
, by the rate per cent, of commission. 



MKBITAL PBOBLEMS 

1. /. An agent receives 12^ per cent, conmiission for selling sewing machines; 
what amount would he receive for selling one for $80? 

SoLcnoN. — 12) per cent, oommission is | of the amount sold; | of $80 b $10, the amount of 

f . What amount of commission would be received for selling bicycles for $75 
at a rate of 33} per cent.? 

5. What should I receive at a rate of 5 per cent, for collecting 25 per cent, of 
a daim of $800? 

4. If I cdlect 66} per cent, of a claim of $450 on a commission of 16} per cent., 
amount should I turn over? 

5. What are the net proceeds of a sale of $300 worth of goods, rate of commi»- 
5 per cent., other expenses $10? 

6. What should I receive for buying $500 worth of produce on a commission 
of 2| per cmt.? How much should my principal send me to cover purchase? 

7. What should my principal send me to cover a purchase of $600, commission 
3 per cent, and 2 per cent, for guaranty of quality? 

8* I gave a collector bills to the amount of $250 to collect; at 5 per cent, what 
I pij hhD for ooUecting 80 per cent, of this amount? 

163 
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COMMISSION 



WRITTEN PBOBLEMS 

670. 1. A real estate broker sold a house and lot for $7245; what was his com- 
mission at 2%? 

2, At 1% brokerage, how much must I pay my broker for purchasing SIOOOO 
worth of stock? 

S, Find the net proceeds of the following 

Account Sales 

Of Merchandise received per P. R. R., July 2, 1915, from 
Sandusky & Co., St. Louis, Mo., to be sold on their account and risk. 



July 



7 

8 

10 

13 

14 



500 lbs. Cheese 
250 " Butter 
75 doz. Eggs 
125 lbs. Butter 
475 " Cheese 



@$0.10^ 
.25^ 
.14' 
.28 
AV 



Charges 



5.25 



3.50 



Freight and Drayage 
Commission on Sales, 2^% 

Your net proceeds 

WOODSIDE & Co. 

E. and O. E. 
Philadelphia, July 15, 1915 



1 1- 



II 



8 75 



4- Find the net proceeds of the following 



Account Sales 



Philadelphia, Aug. 15, 1916. 



Sold for account of J. D. Tuckey & Co., 

By Snodgrass, Murray & Co. 



July 



2 642 yds. English Tweed 

3 879J " Broadcloth 
9; 48| " Cheviot 

15' 2133i " Satinet 



@ $2.35 
5.62^ 
5.25 
.75 



Charges 

6.25 2.25 

Freight and Cartage 
Commission 3% 



Net proceeds 



8 



50 
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6. Find the total cost of the following 



Account Purchase 



Bcvghlfor accourU of Wilson, Brown & Co., 



Chicago, Sept. 1, 1917. 
By William R. Adams. 



200 


bbls. XX Flour 


325 


" Com Meal 


ISO 


" XXX Flour 


45 


" Flour 


i 25 

1 


tons Bran 


■ 


Charges 




Cartage 




Commission 3% 




Total cost 



@$2.25 




1 


s.iy 


1 

1 


6.75 




6.87' ' 


[ 


22.25 1 

1 


1 


1 

! 

1 
1 


16 


75 

i 

t 

1 
1 

1 



871. To flnd the gross iiroceeds or prime cost when the net proceeds or gross 
mud rale of commission are given. 
Example 1. — My agent remitted $2388.73, proceeds of goods sold for me at 1)% 
cocnmiasion; how much did he receive for the goods? 



100 % = Gro8s Sales 
H % = Commission 
98i% = $2388.73 or Proceeds 



.985)-2388.730 



$2425.106 



Result, 2425.11 



8T2. Rule. — Divide the net proceeds by 1 {100%) minus the rate expressed decimally, ^ 
or the ffross cast by 1 (100%) plus the rate, 

MENTAL PBOBLKMS 

578. /. The gross cost of a desk is $80 and the agent's commission is 33} per 
cent. ; what is the prime cost? 

doLcnoN. — ^The prime ooet plus 33 1 per cent, of the prime ooet is } of the prime ooet or the 
gjfi cost of ISO; i of the prime ooet is } of $80 or $20, } or the prime cost is 160. 

B. The cost of an organ was $100, which included the agent's commission of 
25 per cent.; what was the price to the agent? 

5. A manufacturer furnishes bicycles to an agent who returns him $60 each 
after taking out his conmiission of 16} per cent, and deducting $5 charges; what is 
tbe grom cost to the purchaser? 

4- A iandtord received from his agent a net monthly rental of $45 after $3 was 
<leducted for repairs and a commission of 4 per cent.; what did the tenant pay per 

OKIflth? 

6» How much do I realise on a house and lot sold on commission of 3 per cent., 
f |w> total diaiges, including $25 for advertising, being $130? 



1 66 COMMISSION 

WRITTEN PKOBLEMS 

674. 1, An agent retained $11.25 as his commission at 2^%; what amount did he 
send his principal? 

2, What amount of goods must a salesman sell in a year at. 3% to yield him an 
income of $5000? 

3, A collector received $7500 of doubtful debts to collect and obtained 75% 
of the amount; if he charges 7^% for collecting, what amount shall he hand his em- 
ployer? 

4, A broker charged $152.40 at 3^% for selling goods; what was the amount 
of sales? 

6. If the brokerage for buying is $166, rate 2^%, what is the value of the pur- 
chase? What is the cost to the principal? 

6, How many pounds of tea at 42 cents did an agent sell if he remitted his 
principal $953.30, after deducting his commission at 3}%? 

7, How many dollars' worth of goods can an agent buy with $14000, after 
deducting his commission of 3^%? 

8, The net proceeds of an account sales were $3060.89; what were the gross 
proceeds, if the commission was 5%, cartage $13.60, storage $8.30 and insurance 
$3? 

9, How many barrels of flour, at $5.12-, can my agent buy for me with $6340.96, 
if his commission is 2%? 

10, A consigned to a commission merchant 346 barrels of potatoes and 218 barrels 
of onions, with instructions to sell and invest the proceeds in hay. The commission 
merchant paid $14.60 freight and $6.20 cartage, and sold the potatoes at $1.40 per 
barrel and the onions at $3.20 per barrel, charging 5% commission for selling. He 
then purchased the hay at $12.25 per ton, charging 2% for buying. How much hay 
did A receive? 

575. To find fhe rate per cent, of commission when fhe conmiission and fhe 
gross proceeds or fhe prime cost are given. 

Example. — Received from my agent an account sales, showing my net pro- 
ceeds to be $2649.89 and his commission $96.11; what rate did he charge me? 

;035 or 3i% 



$2649.89 net proceeds 2746)96| 1 1 

96.11 commission 82,38 

$2~746.00gross proceeds 13730 

13730 

576. Rule. — Divide the commission by the gross proceeds or by the prime cost. 



\ 

i 
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MENTAL PKOBLEMS 

B77. /. What rate per cent, of commission would I receive if I earned $5 by 
aeUinic a wheel for $50? 

Solution. — $5 is j^ of the selling price, which is equivalent to 10 per cent. 
2. I am offered $& to guarantee a debt of $100; what is the rate of guaranty? 
J. An agent returned $45 on a sale of $50; what rate of commission did he 

4' An agent sold a book for $10 and returned $6 to the publisher; what was the 
*8 rate of commission? 

5. A consignor's net proceeds of a sale were $380; the commission was $10 and 
other charges $10; what was the rate of commission? 

6, What rate of commission does an agent retain who remits his principal $350 
from a sale of $400? 

WRITTEN PBOBLEMS 

678. /. A lawyer took a fee of $35 for collecting a claim of $700; what was his 
imte for collecting? 

2. A ooUector turned over to his employer $2443.59, retaining a commission 
of $128.61 ; what was his rate for collecting? What was the amount collected? 

5. If a merchant receives $62.50 for selling goods to the amount of $2500, what 
amount of commission should he receive when he sells to the amount of $3300? 

4- A collector receives $16 as his commission for collecting $320, and, later 
S2S for collecting $560; what is his rate for collecting? 

o. On an estate of $32500 an inheritance tax of $162.50 was paid; what was the 
tax rale? 

6. What per cent, commission does an agent receive if he renders an account 
purrhaae showing total cost $1428.91, his commission $34.37, and other charges 
S19.74? 

7. A conmiission merchant rendered an account sales showing $334.08 net 
proceeds and his commission $13.92. What rate did he charge? 

8. An agent received a consignment of goods which he sold for $32414.61, 
cfaATf^ng \\% commission. He invested the proceeds in other goods, bu>4ng $31312 
worth. What per cent, did he receive for buying? 

9. Jones consigned to a conmiission merchant 563 bus. of wheat and 1224 bus. 
of com. The merchant sold the wheat at 82} cents a bushel and the com at 67| 

its a bushel. His charges were $90.72, including his conmiission of $51.66. What 
tbe rate of his commission, and what were the net proceeds? 

10. I purchase through an agent in London 1244 yds. of cloth at 14«. 3d. a yard, 

k and remit to him in pa3rment a draft which costs, me $4548.10 at the rate of $4.88 for 

£1. What 18 tbe rate of his conmiission, if the other charges amount to £26 8«. 6c{.? 
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REVIEW PBOBLEMS 

579. 1. A lawyer received a claim of $624.50 to collect. He succeeded in col- 
lecting $447.25. What per cent, of the claim did the holder receive, if the lawyer's 
commission for collecting was 5%? 

2. What is the commission, at- 2^%, on a sale of 268 bus. of oats at 38' cents 
a bushel? 

3. What will 7200 doz. eggs cost at 18J cents a dozen, commission 3%? 

4' An agent remits $319.60 proceeds of a sale amounting to $338.20; what rate 
of commission does he receive? 

5, A consignor's net proceeds are $2314.80, the charges being $67.12 and 5% 
commission. Find amount of sale. 

6, A broker charges $72 for selling 80 bales of cotton, averaging 480 lbs. each, at 
7i cents a pound. What is the rate of his commission? 

7, Sold 750 bus. com at 56 cents per bushel, and 460 bus. rye at 82 cents per 
bushel. Commission 3%, freight $264, storage $86. Find net proceeds. 

8, How much must I remit to my agent for a purchase of $378.90 worth of goods, 
at 2% commission? 

9, Received $598.55 as net proceeds of a consignment on which the commis- 
sion amounted to $20.37 and the expenses $60. Find rate of commission. 

10. A real estate broker charged me $382.50 as his commission at 5% for selling 
a house. How much did I receive? 

11. Remitted my agent $690.45 to invest in cotton at 8f cents per pound; how 
many pounds did he buy, his commission being 2^%? 

12. What are the net proceeds of a consignment of 174 barrels of potatoes, of 
which 67 barrels are sold at $3.50 per barrel, 24 barrels at $3.40 per barrel, and 83 
barrels at $3.20 per barrel, the charges being $37.40, and commission 3%? 

13. What is the rate of commission on a consignment which yields $339.68 
net proceeds, the commission being $12.62 and the other charges $26.30? 

14' A commission merchant remitted $408.98 as net proceeds of a consignment 
on which the charges were $8.90 and his commission 2^%. How much was his 
commission? 

15. If I remit to my agent $4000 to invest in flour, how many barrels can he buy 

at $4.90, and what is the balance left over, if his commission is 2J%? 

Suggestion. — Find the commission on one barrel and add to the prime cost to find the total 
cost of one barrel. Divide the sum remitted by the total cost of one barrel. The last remainder 
after finding the whole number of barrels will be the sum left over. 

16. What is a stock broker's commission^ at i%, for purchasing $10000 worth of 
bonds? 

17. Machines that cost $123.25 are listed at $200. If discounts of 12i%, 10% 
and 5% are allowed, and a commission of 10% paid the salesman, what per cent, is 
gained? 
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18. Find the net proceeds of the following 



Accoani Sales 



Sold for account of E. N. Welsh, 



350 bbls. Greening Apples 
175 '' Russet 
412 " Baldwin 



n 



(( 



Charges 
Freight 
Cartage 
Commission and guaranty, 5% 



Philadelphia, July 15, 1918. 



By J. T. Rodman & Co. 



Net proceeds 



@$3.70 
3.85 
3.65 


~! 


1 


595 60 
58 50 


a 


1 



19, An attorney collected part of a claim, charging $12.30 for his commission of 
S%. If the part collected was but 35% of the entire claim, what was the amount of 
tbelofls? 

to. A Minneapolis merchant shipped to his agent in New York 700 barrels of 
wheat flour and 2000 barrels of rye flour. The agent sold the wheat flour at $3.50 per 
btrrel and the rye flour at $1.75 per barrel. After taking out hjs commission he 
remitted $5801.25. Find per cent, of commission. 

tL An agent receives $7500 to invest in wheat at 72 j cents a bushel, allowing 
3^ commission. What amount of wheat can he buy? 

22. An importer buys through his agent in Paris 1217 meters of silk at 17.28 
bvics per meter, paying the agent 5% commission and expenses 213 francs. If the 
duty is $1.70 per yard, at what price per yard must the silk be sold in Philadelphia 
to gain 20%? 

23. A broker charged $17 as his commission at i% for buying U. S. government 
bonds. What amount of bonds did he purchase? 

24. I send an agent $2472.80 to invest in cotton at $5.23 per bale, allowing 5% 
<)oounission. He pays 14 cents a bale freight, 2 cents a bale storage and 3) cents a 
1^ drasrage. How many bales does he purchase, and what is the unexpended 
balance? 

25. An agent sells a consignment of 12000 bushels of wheat at 70} cents a bushel, 
<Wuct8 his conmussion of 2%, and invests the net proceeds in flour at $3.72 per barrel, 
diaiging 2% commission for buying. How many barrels does he buy, and what b 
the babuioe unspent? 
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170 COMMISSION 

26. Find the net proceeds of the following: 

Marshall Brothers, Philadelphia, received a consignment of broadcloth from 
Brown & Sharp on which they paid $27.12 freight, and $6.50 drayage; they chaise 
5% commission for selling. Jan. 29, they sold 387 yards at $4.63 per yard; Feb. 13, 
they sold 249 yards at $3.78 per yard; March 10, sold 426 yards at $6.20 per yard; 
April 29, sold 512 yards at $5.50 per yard. Render an accomit sales showing the net 
proceeds due Brown & Sharp. 

27. A commission agent in Chicago received $28674.75 with instructions to invest 
I of it in com at 85 cents per bu. ; | of the remainder is to be invested in rye at 60 cents 
per bu.; the remainder, after taking his commission of 2^% for bujdng com, and 2% 
for buying the rye, was to be invested in oats at 42 cents per bu., charging 1J% for 
buying. What was the agent's total commission? / 

28. A commission house whose charge was 5%, rendered an account purchase to 
a customer, the total of which was $38356.84; another customer was rendered an ac- 
count sales showing net proceeds of $35684.92; another customer forwarded $35000 
with instructions to invest after retaining commission. What total commission was 
received from the three customers? 

29. A. B. Carver & Co., Baltimore, Md., bought for Snoke & Co., Wilkes-Barre, 
Pa., 125 gallons oysters at 75 cents per gallon; 245 doz. clams at 8 cents per dozen; 
575 lbs. blue fish at 5 cents per pound; 835 lbs. white fish at 8 cents per pound; if 
the commission charge is 3%, and drayage in Baltimore is $4.75, render an account 
purchase to Snoke & Co. 

30. A commission merchant sold for me 1500 bales of cloth, each bale containing 
42 pieces of 32 J yds. at 9Jc. per yd., and invested the proceeds in cotton at 23|c. per 
lb. His commission on the sale was 2%, for purchasing 1J%, for guaranteeing pay- 
ment 3%. How many pounds of cotton should he send me? 

31. I received from my agent $4957.50 as the net proceeds of a consignment of 
flour which he sold at $7.25 a bbl. His commission was $217.50, freight charges 
$212.50, storage $50. What was the rate of commission? How many bbls. did he 
sell? 

32. An agent sold wheat at 5% commission, and invested the proceeds in barley 
at 75 cents per bushel, charging 5f% commission. If the agent's commission was 
$1200, how many bushels of barley did he buy? 



INSURANCE 

680. Imimiiea is ''a contract by which one party, for an agreed considera- 
(which is proportioned to the risk involved), undertakes to compensate the 
for loss on a specified thing from specified causes. The party agreeing to 
the compensation is usually called the insurer or underwriter; the other, the 
or oBsured; the agreed consideration, the premium; the written contract, a 
policy; the events insured against, risks or perils; and the subject, right, or interest 
to be protected, the insurable interest.** — Bauvier, 

SSL The principal kinds of insurance are: fire insurance, marine insiurance, cuxt- 
deni insurance, and life insiurance. 

882. HiB imilliiiee provides indemnity for loss of or damage to property by 
or the efforts to extinguish fire. 

58S. Maiine fauraiiiiee provides indemnity for loss by shipwreck or disaster at 

884. Aecidant fauraiiiiee provides indemnity for loss occasioned by explosion, 
, or other accidents to property, or loss of future earnings through personal 



« 1 
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lite imiimiee is a contract by which a company, in consideration of certain 
premiums, agrees to pay to the heirs of a person or, under certain forms, to himself at 
a specified time, a cert^ sum of money. The rate of the premium is based on 
mentality tables and the kind of policy. 

586. Adjoslmoiit of losses. Fire insurance companies pay the full amount of 
the loss, up to the limit of the poUcy, unless the contract contains the '^average clause/' 
which provides that the company shall pay only such proportion of the loss as the 
sum insured bears to the full value of the property. Marine insurance policies usually 
contain the ''average clause." 

Now.— Under the "average clauae," if property worth $8000 is insured for i of itH value, or 
S0OOO, the company, in case of loee, will pay } of the loes; that w, in case of a loss of $4000» the com- 
pmny would pay $3000; in case of a loss of $3000, it would pay $2250, etc. If the property were in- 
fer i of its value, the company would pay but i of the loss, etc. 



887. To flnd the j r emiun L // 2 

ExAMFLB. — ^What is the premium on $12000 insurance at JLJ-A 

1JC-? /2 0(f 

The other eases under insurance are more theoretical than practical, j , g' n /9 /9 
■ad are simply applications of percentage principles already explained. w ' ^ U »(y ^ 



RuLB. — Multiply amount of insurance named in policy by the rate per cent. 
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MENTAL PROBLEMS 

589. 1. What is the premium on an insurance policy of $2000 at 2 per cent.? 

Solution. — ^The premium is xJtf or ^ of $2000, which is $40. 

2. What is the premium on a policy of $1200 at 2\ per cent.? 

3. What is the premium on a policy of $5000 at 1^ per cent.? 

4. What premium must I pay for insuring a vessel worth $8000 for f of its value 
at 2 per cent.? 

5. Which is the better and how much — an insurance on $1200 at 2| per cent 
for three years, or $1200 at 1 per cent, per annum? 

6. What is the amount of premium on furniture worth $4200 at 1 J per cent.? 

7. At 2 per cent., what will be the face of a policy whose premium is $30? 

8. If I pay $50 premium quarterly on insurance at 1} per cent., how noiuch 
insurance do I carry? 

9. What is the face of a policy whose premium is $30 a quarter, at \\ per cent.? 

10. $23 are charged upon my obtaining an insurance policy at f per cent 
premium; what is the face of my policy? 

^^. If an agent's commissions for writing insurance during a week amount to 
$100 at \ per cent, conunission, what amount has he written? 

12. If a company has received premiums during a week amounting to $200, 
written at 1 per cent., what amount of insurance has it issued? 

13. I write insurance for a company which charges 2 per cent, and allows me 
\ per cent. If I earn $60 a week, what amount must the company issue? 

WRITTEN PROBLEMS 

590. 1. What is the premium at \\% on $6250 insurance? 

2. If $105 are paid as premiums for five years on a policy of $3500, what is the 
rate per annum? 

3. At the rate of 2J%, $264.69 were paid as premium; what was the amount 
of the risk? 

4. What is the cost of insuring a cargo valued at $5674.50 for 75% of its valuer 
at the rate of If %? 

J. If the cargo mentioned in the preceding problem were damaged to the ext^t 
of $820, how much would the policy holder receive from the insurance company? 

6. A insured his house on March 1, 1914, for $7500 for five years, at 3|%. 

What was the amount of ^'unearned premium" on Sept. 1, 1916? 

1 

J 



iMM ii«vi*m I7i 

A rnrui* ««iftli f?2.'tH7 M «a« iiiMiml fur Ntfi iif lU \«Iijp at 1}' . |ir«-tniiini 
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• f.»* 1* ttiT amount t4 iii% lull* 
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\|\ |mifrTl\. wtiflh pMUMy !• ifi«im'^| fiir ( *4 it« \alt»>' in a i«<ti|Mri> at 
II |vff fwtiX aiwl fi»r I <•( 11* %altir in a r«acn|ian\ at '2 \wrt i^rtit . mliat amiMiiit *4 iiiaiir* 
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174 COMMISSION 

21, Certain insurance policies contain the following co-insurance clause: 

" If at the time of fire the whole amount of insurance on the property covered by each separate 
item of this policy on property as described in such item shaU be less than 80% of the actual cash value 
thereof, this company shall in case of loss or damage be liable for only such proportion of such loss or 
damage as the amount insured under said item shall bear to the said 80% of the actual cash value of 
the property covered by such item." The co-insurance clause is an average clause in which the per 
cent, named (often 80%) of the actual value is the basis of payment in case of loss. 

Under the provisions of this clause, how much would each company pay in case 
of damage amounting to $420 on property worth $12000, insured for $3000 in each of 
three companies? How much would each pay if the property had been insured for 
$3500 in each company? 

22. Under the 80% co-insurance clause, as above, how much would be recovered, 
in case of total loss, on property valued at $60000 and insured to the extent of $48000? 
How much on property valued at $60000 and insured for $40000? 

28, A factory (worth $3000) and its contents were insured for $10000, as follows: 
$2000 on building, $3000 on machinery (worth $5000), and $5000 on stock (worth 
$8000). The building was damaged by fire to the amount of $1000, the machinery 
$4000, and the stock was a total loss. How much was the claim against the insurance 
company? What was the premium at li%? What was the owner's loss? What was 
the company's loss, if the risk was covered (1) by an "ordinary policy"; (2) if the policy 
contained the "average clause"; (3) if the policy contained the "co-insurance clause"? 

24' A building and its contents were separately insured; the building for f of its 
value; the contents for | of its value; fire damaged the building to the amount of $3500, 
and destroyed stock valued at $15000. What should be recovered from the insurance 
company? 

25, A property was insured for 80% of its value at 1|% premium ; fire damaged the 
property to the amount of $8000; after the company had paid the claim, its loss was 
found to be $6184. What did the owner lose? 

26, An insurance company having taken a risk on a vessel of $185000 at 1|%, 
reinsured 20% of its risk at 1 J% premium; 25% of the remainder was re-insured at \\% 
premium ; 10% of the remainder was re-insured at 1% premium. For what net amount 
is the first company liable? What would be their loss if the vessel should be totally 
destroyed? 



PERCENTAGE 



BCI'IEW PBOBLEHS 



BBL ;. A railway iorapaiiy"seaminKsfortlip.vcarviai2an«noiawi'n-»3648729,l3. 
r ntminv* for 1HI3 wore 14% more than for 1912. Find namintcs for rnch >'ear. 
i. What per cent. aSove cost must gooda l» marked to allow a discount of 
■JD*"; ftwl h% and «lill yield a profit of lfi!%? 

5. One-fourth of a consignment of goods \» »ol<l at a lo»s of 1S^> unil one-third 
At tt BBiii of 6i%. For how much above cost must the balance be wild to net a profit 
of 2IX'J on tljc whole ixinsignment. 

J. In a certain compound the weighta of the ingredients are, rc"ppctivoly, 
4 ii«. ; 2 fit. 13 pwl. ; 20 gr. ; lUid 1 ox. 4 gr. Find the jx-r cent, of each ingrwlienl. 

.5. Sold a lMc>-cIe for lO^o less than it cost me. If I had sold It for MO, my 
gkin would linve brcn 20%. How much did I lo»e? 

6. If A sella goods at list price less 40%, 25% and 109^. and B aoUs «t sams 

IlcM 30%, 10% and 10%^, what per cent, of A'b net aelling price is B's? 
7. How mucli is Jones's investment if his income at 8% is S1893.7C? 
H. Coofligned merchandise to an agent, which he sold for $3211.22, charging 
\ rammisnon. According to instructions, he invested the proceed» in wheat 
r taUng out hia commiaeion of 2% for purchasing, How much did he have to 

9. A sold B a horse for $114, which is 5% less than A paid for him. B nells 
-e bone for 15%, more than it coat A- How much did B receive for the horec? 

IQ. What will be the cost of insuring a house for $7500 at J%, and the furniture, 
'V, for $3000 at \%t 

It. After retaining 3}% commission for selling a consignment of cotton, my 
i^nd paid me $4174.59. How much was his commission? 

\t. Sold a fann for $3904.32, thereby losing 17%. The sum I paid for ihe farm 
H That I received as my one-third sliare of a l^;acy, after the executor Iiad received 
( far settling the estate. What waa the value of the entire estate? 
li. A property being sold at 23j% above eoet, the gain amounted to $1741.92; 

a the cost? 
\k. In a school examination, James obtained the correct results to 7 problem* 
Hvf 10 in arithmetic, spelled correctly 34 out of 40 wonls, answered correctly 14 
■(f lAqitesUonain geography, 19 out of 23 in grammar, and 13 out of 18 in history; 
U per cent, general average did he make? 

'•'. If the above examinatitm had been averaged according to tlie l'. 8. civil 
e method, and arithmotic had )>t>i>n given » value of 6, spelling 5, geography 3, 

r 4, and history 2, what would have been his general average? 
'. What per cent, profit is made by buying wine at 2 francs a liter and M'Uing 
BO a gallon? 
/?■ Bought goods for $382.75; what price must I ask for them so as to lie able 
" » a discount of 26%, 10% and 5%, and not a profit of 20%? 
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18. If the par value of the stock of a certain railway is $50 per share, and it is 
selling for 97|% of its par value, what will 150 shares cost if purchased through a 
broker who receives $9.38 commission? 

19. A grocer bought a quantity of sugar at 22 pounds for a dollar, and sold half 
of it at 18 pounds for a dollar, and half of it at 19 pounds for a dollar; what per cent. 
did he gain on the whole? 

20. On June 8, 1915, E. S. Grayson & Bro., commission merchants, of Phila- 
delphia, received from L. N. Clark, of Chester, Pa., a consignment of 1437 lbs. of 
butter, to be sold for his account and risk. They paid S6.70 charges, and sold the 
butter as follows: On June 10, 329 lbs. @ 35 cents; June 12, 412 lbs. @ 41f cents; 
June 14, 224 lbs. @ 37| cents; June 15, 118 lbs. @ 36^ cents; June 17, 272 lbs. @39 
cents; June 18, 82 lbs. @ 38} cents. On June 21 they rendered an account sales, 
charging 5% commission. Make out the account sales in proper form, showing Clark's 
net proceeds. 

21. A man having a certain sum of money, invested \ of it in wheat, | of it in oil, 
and the remainder in cotton. He sold the wheat at a profit of 6%, the t)il at a loss of 
2%, and the cotton at a profit of 9%. If the total amount received from the sales was 
S6230, how much had he at first? 

22. If a grocer pays $57.60 for 180 lbs. of Mocha coffee, how many pounds of 
Java coffee costing 26 cents per pound must he mix with it in order to gain 20% 
by selling the mixture at 36 cents per pound? 

23. What is 6% of £43 13s. 8d.? 

24. A sold goods to B for $967.20 and gained 3%. B sold them to C and lost 
3%. How much more or less did C pay than A? 

25. What per cent, larger than a gallon is a half peck? 

26. If I lose 10% by selling cloth at 72 cents per yard, at what price must I sell 
it to gain 25%? 

27. The net amount of a bill of goods is $3783.18, the discounts allowed being 
35%, 15% and 10%, and 2% for cash. What is the gross amount of the bill? 

28. The capital stock of a railroad is $28500000. Its gross earnings for the year 
1913 were $3642819.76, and its operating expenses $1938743.29. After paying 
$825000 interest on its bonded debt, what per cent, of its earnings remains? 

29. If an agent's commission for selling $3264 worth of goods is $96.92, how 
much would he receive, at the same rate, for selling $7492.85? 

30. Bought two houses, 28% of the cost of the first being equal to 20% of the 
cost of the second. If the second cost $2000 more than the first, what was the cost 
of each? 

31 . By selling 40% of a purchase at 20% profit, 65% of the remainder at l5^o 
profit, and what then remained at 10% loss, a net gain of $468.69 was made. Rnd 
amount of purchase. 

32. A, B and C are partners. 30% of A's share in the business equals 18% o^ 
B's share, and 12% of B's share equals 40% of C's share. C's share is $5400. Fto<^ 
A's and B*s shares. 
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INTEREST 

592. Interest is a charge made for the use of money. 

593. The principal is the sum for the use of which interest is charged. 

594. The rate is the per cent, of the principal charged for its use for one year. 

595. The amount is the sum of the principal and interest. 

596. Sinqde interest is interest on the principal only. 

597. Con^und interest is interest on the sum of the principal and unpaid 
interest. 

598. Common interest is interest computed on the basis of 12 months of 30 days 
each, or 360 days to the year. 

599. Accurate or exact interest is interest computed on the basis of 365 days 
to a year. 

600. Legal interest is interest at the rate per cent, established by law for cases 
in which the rate is not specified. 

601. Accrued interest is the unpaid interest on an obligation, usually not yet 
due. 

602. Usury is the crime of charging a higher rate of interest than is allowed by 
law. 

603. To find the interest on any 



GENERAL FORMULAS 

For one year. Principal X Rate (expressed decimally) = Interest 
For part of a year. 

Principal X Rate (expressed decimally) X — -w^ = Interest 

Example 1. — Find the interest of $360 for 3 mo. 13 da. at 6% per annum. 

Explanation. — The interest t^. b C^^^^Z^ 

for 1 year is .06 times the principal, 2, / & c^i*2^.^4^/. 

or $21.60. 3 mos. are equal to 90 / O 3 

days; adding the 13 days makes 103 ^ l/ ^ 

days, or JS J of a year. The interest 1 / / O 

for m of a year is m of «21.60, or ^ ^ OJ 2 2, 2 US (/ 6. / S'dUJr^f^;,^ 



$6.18. 

Or, by cancelation 

iW0x.06Xl03 
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Example 2.— What b the interest of $360 for 2 yr. 3 mo. 13 da. at 6 % 
per annum? 

$360 principal $21.60X2 $43.20 int. 2 yr. 

.06 rate 1 .80 X 3 5.40 int. 3 mo. 

12)»r60 interest 1 yr. .06X 13 .78 int. 13 da. 

30) iTsOint. Imo. $49.38 int. 2 yr. 3 mo. 13 da- 

.06 int. 1 da. 

ExFLANATiON. — ^The interest for one year is .06 of the principal, or $21.60; the interest for one 
ith IB |>t of a year's interest, or $1.80; the interest for one day isj^of a month's interest, or $.06. 
interest for two years is twice one year's interest or $43.20; for 3 mos. it is three times one month's 
or $5.40; for 13 das. it is thirteen times one day's interest, or $.78. Adding, we have $49.38, 
interest for 2 yr. 3 mo. 13 da. 

RsM ARK. — ^There is no one application of the general interest formulas that is best for all cases, 
student who has mastered the general formulas should be led to see clearly the special applio»- 
and to discriminate in their use. 



MM. Rule. — To find one year*8 irUeresi, muUi-ply the principal by the rate ex- 
dedmally. 

To find the interest for part of a year, multiply one year* 9 interest by as many SdOths 
ms there are days. {Or^ for each month, take ^ of a year's interest; and for each day, 
^ qf a month's interest.) 

MEBTTAL PROBLEMS 

006. 1. I lend Jones $100 for one year, interest at 6 per cent.; what sum should 
he pay me for the use of the money? 

SoLmoN. — At 6 per cent, for 1 year, the interest would equal .06 of the principal, which is |6; 
he should pay me 16 interest. 

f . What should I receive for lending Borrower $200 for 6 months, at 6 per 

5. What should I return to Lender, principal and interest, for the use of $200 
for 3 montlis at 6 per cent.? 

4. What would be the yearly interest on a mortgage of $400 at 5 per cent.? 

5. The holder of a note for $400, bearing interest at 6 per cent., receives the 
intrrest in quarterly payments. What sum does he receive at each payment? 

6. For what amount should I draw a check in full payment of a loan of $200 
obiaiiied 90 days ago, interest at 6 per cent.? 

7. Find the interest on $360 for 4 months at 4 per cent. 

8. What amount of income shall I receive semi-annually on a $500 bond bearing 
4 per cent, interest? 

9. What amount must I return in 6 months for a loan of $350 at 4 per cent.? 
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ORAL EXEftCISE 



606. What is the interest on 

/. $100 for 1 yr. at 6%? 
e. $200 for 1 yr. at 6%? 

3. $100 for 2 yrs. at 6%? 

4. $200 for 2 yrs. at 6%? 

5. $100 for 2 yrs. at 5%? 

6. $200 for 2 yrs. at 5%? 

7. $200 for 2 yrs. at 4%? 

5. $200 for 1 yr. 6 mo. at 6%? 
9. $300 for 1 yr. 3 mo. at 4%? 
/O. $100 for 6 mos. at 6%? 



//. $200 for 3 mos. at 4%? 
'le. $100 for 60 das. at 6%? 
/5. $200 for 60 das. at 5%? 
i4. $300 for 90 das. at 6%? 
15. $100 for 120 das. at 6%? 
/^. $200 for 2 yrs. at 5%? 
17. $150 for 1 yr. 6 mo. at 4%? 
/^. $50 for 2 yr. 4 mo. at 6%? 
/P. $3600 for 20 das. at 2%? 
SO. $1000 for 36 das. at 8%? 



WUTTEN EXEECK^ 

607. 1. Find the interest on $1530 for 2 yr. 6 mo. at 6%. 
e. Fmd the interest on $890 for 3 yr. 3 mo. at 6%. 

3. What is the amount of $364 for 2 yr. 9 mo. at 6%? 
Note. — ^Principal -H Interest = Amount 

4. What is the interest on $1000 from Jan. 1, 1914, to April 1, 1915? 
Note. — ^When the time extends beyond a year, find time by compound subtraction. 

5. Find the amount of $2520 from May 1, 1914, to November 1, 1915, int< 
at 5%. 

6. Find the interest of $378 for 1 yr. 4 mo. at 6%. 

7. Of $756 for 2 yr. 2 mo. 15 da. at 4%. 

8. Of $2425.60 for 3 yr. 5 mo. 18 da. at 5%. 

9. Of $589.70 for 84 days at 7%. 

10. Of $642.50 for 7 mo. 19 da. at 3%. 

11. Find the amount of $342.42 from Feb. 5, 1914, to March 15, 1915, at l^c 

12. I borrowed $360.50 Aug. 1, 1914, and returned it March 5, 1915, ^ 
interest at 6i%. How much was paid? 

13. If $150 was loaned Aug. 5, 1913, and returned with interest at 7% on Mar 
1915, how much was paid? 

H. A merchant sells an article for $35 cash. How much more should he ct 
a customer who wants 5 months' credit, if money is worth 6 per cent.? 

16. A speculator bought $25000 U. S. Bonds. He held them 38 day^. How r 
interest at 2% did they earn while he owned them? 

16. A money lender who charges 6% on his money called in a loan of $185370 
having it out 28 days. How much interest shall he receive? 
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DAY METHOD 

612. To find the interest of any princ^ for any number of days at 6%. 

ElxAMPLE. — Find the interest of $2560 at 6%, from June 16 to September 7. 



June 14 days 
July 31 " 
Aug. 31 " 


$2560 

83 

7680 

20480 

6)212.480 


or, $25.60 int. for 60 da. 
8.53 " 20 " 
1.28 " 3 " 


Sept. 7 " 
'83 days 


$35.41 " 83 " 



35.4131 
June 16 to Sept. 7 = 83 days $35.41, interest for 83 days 

613. Rule. — Multiply the principal by the number of days, and divide by six, 
pointing off three places if the principal be dollars, or five, if the principal be dollars and 
cents. 

614. In Pennsylvania, the legal rate of interest being 6% and money loans being 
usually for terms not exceeding four months, this method is the basis for nearly ail 
interest calculations. The formula is usually modified as below and the operation 
shortened by cancelation. 

Multiply the principal by the days, divide by 60 and point oflf two places if the 
principal be dollars only, four places if there be cents in the principal. 

Example. — Find the interest on $360 for 61 days at 6%. 

6 
$^^pX61__ ^^^ 

Note. — This may be modified for different rates by changing the divisor. For 5% the divisor 
is 72; for 9%, 40; for 4%, 90; for 4§%, 80; and in general, the divisor is the number obtained t>3r 
dividing 360 by the rate per cent. 

WRITTEN EXEECISE 

615. Find the interest of 

1. $892 for 79 days at 6% 

2. $1763 for 125 days at 6% 
S. $4367 for 217 days at 6% 

4. $2250 for 87 days at 4% 

5. $3975 for 225 days at 3% 

6. $1223 for 167 days at 5% 

7. $3271.38 for 1 yr. 4 mo. 17 da. at 6% 

8. $2794.72 for 2 yr. 5 mo. 23 da. at 5% 

9. $745 from March 16 to June 19 at 6% 

10. $987 from May 3 to October 14 at 6% 

11. $723.93 from August 3, 1914, to June 17, 1915, at 5% 
1£. $3242.25 from July 2, 1914, to June 7, 1915, at 4% 
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Common Year Method 

621. The interest on $1 for 360 days at 1%, or on $360 for 1 day at 1% is one 
cent. In proportion as the rate is increased, the time or principal to yield one cent 
of interest is decreased. Thus $1 at 3%, 4%, or 6%, will yield one cent of interest 
in respectively 120, 90, 60 days, or $120, $90, or $60 respectively for one day will 
yield one cent. This applies to any rate divisible evenly into 360. 

Note. — In the illustrative table it will be seen that pointing ofiP two places in the principal 
gives the interest for as many days as the rate is contained times in 360; or, conversely, fxiinting off 
two places in the days gives the interest on a like number of dollars. Also, that pointing off one 
place gives the interest for ten times as many days or on ten times as many dollars; while three places 
pointed off gives the interest for one-tenth as many days or on one-tenth as many dollars. 







Illustrative Table 




622. $1 at 2 % for 180 days, or $180 at 2 % for 1 day $.01 int. 


$1 at 3 % " 


120 ' 


' or $120 at 3 % " " . ' 


' .01 " 


$1 at 6 % " 


60 ' 


' or $60 at 6 % " " ' 


' .01 " 


$1 at 4 % " 


90 ' 


' or $90 at 4 % " " ' 


' .01 " 


$lat4i% " 


80 ' 


' or $80at4i% " " ' 


' .01 " 


$1 at 5 % " 


72 • 


' or $72 at 5 % " " ' 


' .01 " 


$1 at 6 % " 


6 ' 


' or $6 at 6 % " " ' 


' .001 " 


$1 at 6 % " 


600 ' 


' or $600 at 6 % " " ' 


' .10 " 



Example 1. — Find interest on $720 at 4% for 135 days. 

(1) (2) 

$7.20 int. for 90 days $1.35 int. on $90 

3.60 '' '' 45 " (iof90) 8 8 



$10.80 



<< n 



135 



(( 



$10.80 



(< it 



$720 (90X8) 



Example 2. — Find interest on $960 at ^% for 64 days. 

(1) (2) 

$9.60 int. for 80 days $.64 int. on $80 

1.92 " " 16 " (i of 80 days) 12 12 

$7.68" "64 " $7^ 



$960 (80X12) 



Example 3. — Find the interest on $780 for 19 days at 6%. 

(1) (2) 

$.780 int. 6 days $.019 int. on $6 

3 3 130 130 



2.340 " 18 " (6X3) 
130 " 1 da. 



$2,470 $780 (6X130) 



$2,470 " 19 days 
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WEITTEN EXEECISE 

. 1. Find the interest on $475.84 for 96 days at 5%. 
2. What is the interest on $286.80 for 126 days at 6%? 
S. Find the interest on $876.92 for 69 days at 8%. 

4. What is the interest on $345.75 for 136 days at 4)%? 

5. Find the interest on $595 for 288 days at 4%. 

6. What is the interest on $1350 for 298 days at 4%? 

7. Find the interest on $330 for 129 days at 6%. 

8. What is the interest on $1320 for 217 days at 5%? 

EEVIEW PBOBLEMS 

8SM. 1. Find the interest on $4500 for 1 yr. 1 mo. 1 da. at 6%. 
f . Wliat is the amount of $2250 for 3 mo. 3 da. at 6%? 
S. Find the interest on $405.50 for 66 days at 7%. 

4. What b the interest on $1606 from March 2, 1914, to May 17, 1915, at 4%? 

5. John Hamaker took up to-day, January 27, 1915, his note for $350 which was 
dated April 1, 1914, and bore interest at 5%; what amount did he pay? 

6. What is the interest on $778.75 at 6% from September 1, 1914, to Januaiy 
1, 1915? 

7. Find the amount of $500 for 5 mo. 5 da. at 5%. 

8. What is the interest on $1755 for 1 yr. 9 mo. 9 da. at 6%? 

9. What is the interest on $299.30 for 192 days at 7%? 
10. What is the interest* on $1666 for 6 mo. 6 da. at 6%? 
//. What is the interest on $777 for 77 days at 7%? 

12. Find the amount of $2200 from January 1, 1915, to September 1, 1915, at 

IS. What is the interest on $920 for 8 mo. 8 da. at 8%? 
14' What is the amount of $444 for 44 days at 4%? 

15. What is the interest on $333 for 3 yr. 3 mo. 3 da. at 3)%? 

16. Find the interest on $508.50 for 11 mo. 15 da. at 9%. 

17. Find the interest on $1532.75 from February 1, 1915, to October 1, 1915, at 
10%. 

18. What is the amount of $1410.18 for 10 mo. 26 da. at 12%? 

19. What amount will take up January 1, 1915, a note for $2000 given July 1, 
1914, bearing interest at 6%? 

20. I buy a house subject to a 5% mortgage of $2500, payable half-yearly. What 
is the amount of my semi-annual pa>nnent? 

21. What semi-annual income do I receive from a $1200 bond bearing interest 
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22. A ground rent of $1500 bears interest at 6%, payable quarterly; what is the 
amount of the quarterly payment? 

23. My property has against it a 5% mortgage of $1200 and a 6% ground rent 
of $800. What is the amount of my yearly interest payments? 

24* Borrowed $750 on January 18, 1915, at 4 per cent. What amount must I 
pay September 6, 1915? 

25. Bought a house on August 20, 1913, for $8000, paying $2500 cash and giving 
a mortgage at 5% for the balance. Paid for taxes, repairs, etc., $218.30. Collected 
rents amounting to $780. Sold the house September 13, 1915, for $8600. How 
much did I gain? 

26. I have a lot of ground which I offer for sale at $1300. In order to get 6% 
on my money how much should I charge a man for it, who offers to pay $300 down 
and settle the balance by paying $200 every three months? 

27. On March 13, 1915, at Philadelphia, Pa., A sells B a bill of goods amounting 
to $492.83, on three months' credit. How much should B pay A on October 26, 1915? 

28. I borrowed $327 on May 24, 1915, interest at 4i%, and $725.75 on January 15, 
1916, interest at 5%. What was due on the two debts September 1, 1916? 

29. On May 4, 1914, a merchant bought goods for $780.16 on 90 days' credit, 
but did not pay for them until April 7, 1915. What amount did he pay, interest 
being reckoned at 6% from the expiration of the 90 days? 

30. John Smith borrowed $752, June 23, 1913, interest at 5%, and $634.40 on 
December 23, 1913, interest at 5^%. What total amount did he owe on October 1, 
1914? 

31. Sept. 4, 1914, I bought a quantity of grain for $840.70; Nov. 7, 1914, 1 sold 
part of it for $580.90; Jan. 27, 1915, the remainder for $325.40. Money being worth 
6%, how much did I gain by the transaction? ■ 

32. May 9, 1914, a dealer borrowed sufficient money at 5% to pay for 280 bushels 
com, at 65c. a bushel and for 300 bushels oats at 40c. a bushel. Com advanced 8c- 
a bushel, and oats 4c. a bushel. He sold at these advanced prices on July 27, 191^- 
After returning the money borrowed and the accrued interest, what was his gai^^ ^ 

33. I have an account with a firm of bankers and brokers, and have an und^^ 
standing with them that they are to allow me 4 per cent, interest on the money ^ 
have on deposit with them, but, whenever my account is overdrawn, I am to p^T 
them 6 per cent, interest on the debit balance. On February 21, 1914, I depo^* 
$3216.36; on April 13, 1914, they purchased stock on my account, amounting ^ 
$9218.75; on July 7, 1914, they sell the stock for me for $9462.25. What is the balaa^ 
to my credit on November 10, 1914? 



1.20 


li 


$6.00 
$1.00 


it 
11 
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INTEREST PROBLEMS 

ttSS. To find fhe rtle when fhe prindiMJ, interest and time are fiven. 

Example. — At what rate will $480 produce S4.50 interest in 75 da}^? 

$480 principal. 
$4.80 int. for 60 days at 6% 

15 " " (i of 60 days) 
75 " 

75 " 1% (iof6%) 

$4.50-*-$! =4} Result, 4}% 

Rule. — Divide the given interest by the interest of the given principal at 1% 
ike given time. 

MENTAL PROBLEMS 
887. i. At what rate per cent, will $100 produce $6 interest in 1 year? 

Solution. — As 1 per cent., which is jljf of the principal, will produce $1 in one year, to produce 
wiU require as many times 1 per cent, as $1 is contained times in $6, or 6 per cent. 

f . At what rate per cent, will $200 produce $12 in 1 year? 

5. At what rate per cent, will $300 produce $20 in 2 years? 

4. Find what rate per cent, will produce $7 interest on $200 in 6 months. 

5. I received $3 interest by investing $180 for 60 days; what rate per cent, was 
Aid? 

6. Having $200 on interest for 3 years, I received principal and interest, $236; 
rhat rate per cent, did I get for my money? 

7. A loan of $300, which had been out for 4 years, was returned with $60 
iterest; what was the rate per cent.? 

8. At what rate per cent, will $160 in 5 years give $64 interest? 

9. Find At what rate per cent. $100 will in 4 years amount to $128. 
10. At what rate per cent, will $500 amount to $510 in 90 days? 

wutten exeecise 

6S8. At what rate will 
1. $725 produce $8.82 interest in 73 days? 
f . $2430 produce $25.92 interest in 6 mo. 12 da.? 
S. $718.75 produce $39.53 interest in 1 yr. 2 mo. 20 da.? 

4. $522.50 produce $96.41 interest in 2 yr. 7 mo. 19 da.? 

5. $358.60 produce $9.40 interest in 5 mo. 27 da.? 

6. $2332 produce $282.43 interest in 3 >t. 10 da.? 

7. $2765.10 produce $230.23 interest in 1 yr. 6 mo. 5 da.? 

8. $563.25 produce $23.31 interest in 213 da^-s? 

9. $917 amount to $989.81 in 2 yr. 5 mo. 17 da.? 

10. $3223.96 amount to $3250.60 in 10 mo. 25 da.? 
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629. To find fhe time when fhe principal, interest and rate are fiven. 

Example. — In what time will $375 amount to $412.38, at 5% per annum? 

$412.38 amt. $375 

375.00 prin. .05 

$18.75 int. for 1 yr. 

1 9936 yrs. 
12 





37.38 


19936 


18.75)37.38 
18 75 


0000 


18 631 
16 87 




5 


17550 
16875 


6750 
5625 



11 



9232 mo. 
30 



27.6960 days 



Result, 1 yr. 1 1 mo. 28 da. 



11250 

630. Rule. — Divide the given interest by the interest of the given principal far one 
year at the given rate. The resuU vrill be years; reduce the fraction, if any, to months 
and days. 

MEBTTAL EXERCISE 

631. 1. In what time will $100 at 6 per cent, earn $18 interest? 

Solution. — In 1 year the interest will equal tJtt or ^ of $100, which is $6, and to earn $18 will 
require as many years as $6 is contained times in $18, or 3 years. 

^. In what time will $200 at 5 per cent, earn $50 interest? 

3. In what time will $200 at 7 per cent, earn $28 interest? 

4. In what time will $200 at 6 per cent, earn $2 interest? 

5. In what time will $300 at 10 per cent, earn $90 interest? 

6. In what time will $80 at 5 per cent, earn $10 interest? 

7. In what time will $300 at 6 per cent, amount to $309? 

8. In what time will $50 at 6 per cent, earn $1^ interest? 

WRITTEN EXERCISE 

632. L In what time will $5000 produce $112.70 interest at 6%? 
e. $2230 produce $64.27 interest at 6%? 

3. $3917.25 produce $910 interest at 5%? 

4. $325 produce $72.18 interest at 4%? 

5. $1897.10 produce $321.37 interest at 3%? 

6. $376.75 produce $184.12 interest at 8%? 

7. $632.80 amount to $711.13 interest at 6%? 

8. $421.89 amount to $500 interest at 5i%? 

9. $1124 produce $321.17 interest at 2i%? 

10. $789.73 amount to $821.50 interest at 7%? 

11. In what time will $4263.13 produce $289.10 interest at 5i% per annum? 

12. In what time will $750 produce $150 interest at 5i%? 
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6SS. To find llie prindiMJ when fhe interest, time and rale are fifen. 
Example. — What principal will produce S42.99 interest in 2 yr. 3 mo. 15 da. at 

•^ 375 186 

.05 

— . .11454)42.9900 

$.05 mt. for 1 yr. - 

. .6876)257.9400 000 

.10 mt. for 2 yr. 

.0125 int. for 3 mo. (J of 1 yr.) 

.0020t int. for 15 da. (i of 3 mo.) 

$.1145t int. for 2 yr. 3 mo. 15 da. Result, $375.19 

6S4. Rule. — Dwide the given irUerest by the interest of $1 at the given rate for the 
fwen time. 

635. To find the ininc^ when the amoont, time and rale are ciTon. 

Example. — What principal will amount to $594.04 in 2 yr. 3 mo. 18 da. at 6%? 

SI 
.06 



$.06 int. for 1 yr. 

.12 int. for 2 yr. 
.015 int. for 3 mo. 
.003 int. for 18 da. 



$.138 int. for 2 yr. 3 mo. 18 da. 
$1,138 amt. for 2 yr. 3 mo. 18 da. 



522 


000 


1.138)594.040 
569 


000 


2504 
22 76 




2280 
2 276 




4 


Result, $522 



(. Rule. — Divide the given amount by the amount of S^ cU the given rate for 
the given time. 

MEBTTAL EXEBCISE 
637. 7. What principal will in two years, at 6 per cent., amount to $112? 

SoLcnoN. — At 6 per cent, for 2 years ^ of the principal equals the interest. f|t plus ^J^ or 
]i| equals the amount or $112, and ^ j^v equals j{j of the amount or $1 ; hence the principal is $100. , 

;?. What principal will in 7 years, at 5 per cent., amount to $270? 
3. Wliat principal will in 4 years, at 10 per cent., amount to $140? 
4* Wliat principal will in 3} years, at 6 per cent., amount to $242? 

5. What principal will in 2 years, at 4 per cent., produce $120 interest? 

6. What principal will in 1 year 6 months, at 7 per cent., amount to $221? 

7. Wliat principal will in 6 months, at 6 per cent., amount to $412? 

8. What principal will in 60 days, at 6 per cent., produce $6 interest? 

9. What principal will in 3 months, at 12 per cent., amount to $206? 
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10. What sum of money was put at interest 3 years ago at 5 per cent., if it now 
amounts to $575? 

11. What principal, placed at interest at 8 per cent, for 2 years and 6 months, 
will produce $60 interest? 

12. What principal, at interest for 120 days at 6 per cent., will produce $16 
interest? 

13. What principal, at interest for 3 years at 5 per cent., will amount to 
$805? 

H. What principal, put at interest for 30 days at 6 per cent., will produce 
$6 interest? 

15. I received to-day $1080, which is the amount of a sum of money placed on 
interest for 2 years at 4 per cent.; what was the sum? 

WRITTEN EXERCISE 

638. What principal will produce 

1. $37.27 interest in 179 days at 6%? 

Suggestion. — Multiply the interest by 60 and divide by the number of days (oonsida^ as 
cents) for which interest is computed; the result is the principal. If the rate is 5%, multiply by 72; 
if 4%, 90; if 41%, 60, etc. 

2. $184.29 interest in 1 yr. 3 mo. 3 da. at 4%? 
8. $274.50 interest in 8 mo. 21 da. at 6%? 

4. $381.75 interest in 175 days at 5%? 

6. $92.17 interest in 2 yr. 7 mo. 11 da. at 6%? 

6. $188.77 interest in 5 mo. 12 da. at 7%? 

7. $941.15 interest in 11 mo. 18 da. at 3J%? 

8. $62.75 interest in 3 yr. 1 mo. 27 da. at 6%? 

9. $713.41 interest in 4 mo. 18 da. at 2%? 
W. $825 interest in 1 yr. 10 nio. 2 da. at 5i%? 

What principal will amount to 

11. $4692.10 in 7 mo. 8 da. at 6%? 

Suggestion. — Multiply the required amount by 60 and divide the result by $60 plus the 
number of days (considered as cents) for which interest is to be reckoned; at 5% use 72 in place of 
60; at 40%, 90, etc. 

12. $378.12 in 2 yr. 1 mo. 5 da. at 4%? 

13. $927.38 in 1 yr. 7 mo. 4 da. at 7%? 
H. $1250 in 5 mo. 23 da. at 6%? 

15. $3565.15 in 11 mo. 14 da. at 8%? 

16. $2732.44 in 3 yr. 8 mo. at 5%? 

17. $5723.92 in 4 yr. 2 mo. 7 da. at 4^%? 
18 $125.78 in 10 mo. 28 da. at 3%? 

19. $3716.17 in 1 yr. 3 mo. 13 da. at 2%? 

20. $2244.39 in 2 yr. 4 mo. 24 da. at 6%? 
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ACCURATE INTEREST 

689. Aeeursle Interest is found by taking the exact number of days, and reckon- 
them as 365ths of a year. 

Example. — ^What is the accurate interest of $721 at 5% for 213 days? 

.0/ 

/ 7 -2 / 72/ X.sa^ X 1/.^ yz / 

/S^OS'J^JU-fy,^.^ 73 2/63 

^ ^ ^ / ^ /J / // / 



/ O J" / S 7^)^ ^^ ^'73(2 /. 037 

3 6>0 S jULA_ ^ 

7 2/0 ys 

3 ^ J7/ 7^7 r.^Sf/2 /. 037 73 

73 ^ 2 73 

3 7^ 2 / ^ 

3 &S s^O 

/ 3 £>S 
/ ^S' 
2700 

Note. — In ordinary interest a year consists of 360 days; in accurate interest it consists of 305 
days. Since 360 days is ih or ^ less than 365 days, it foUows that the interest for a year of 360 
days KB /y more than the interest for a year of 365 da3r8; hence accurate interest may be reckoned by 
finding the ordinary interest and then deducting ^ of this amount. 



SIO. Rule. — Find the interest far one year by mtdHplying the principal by th^ 
rate expressed decimally. 

Multiply the interest for one year by the number of days, and divide the product 
bySSS. 

WRITTEN EXKECISB 

Ml. Find the accurate interest of 

7. S623 for 26 days at 6% 
2. S937.25 for 123 days at 5% 
5. $685 for 73 days at 4% 

4. S427.60 for 92 days at 6% 

5. $1272.50 for 34 days at 3% 

6. $561 from Jan. 13, 1914, to June 3, 1914, at 7% 

7. $743.25 from April 17, 1914, to Aug. 13, 1914. at 5% 

8. $1864.73 from Feb. 1, 1915, to Dec. 21, 1915, at 6% 

9. $324 from April 20, 1914, to Oct. 5, 1914, at 2i% 
10. $911.75 from June 27, 1914, to Nov. 5, 1914, at 4}% 
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COMPOUND INTEREST 

642. Compound Interest is interest on the principal, and on the unpaid interest 
after it becomes due. 

Note. — Compound interest will not be allowed legally unless there has been an account settled 
between the parties, or a judgment has been obtained, thus producing a new principal, aggregating 
principal and interest which has fallen due, or where there is a special agreement in valid form to pay 
compound interest. 

It will also be allowed upon coupons which are overdue, or upon interest wrongfully withheld 
by a trustee from a beneficiary. 

Example.— Find the compound interest of $650 for 3 yr. 7 mo. 12 days at 6%. 

$650 prin. Explanation. — Since the interest is to be 

39. int. for 1st yr. compounded annually, the amount due at the end 

aoci 4.4. ifi4. o^ ^he first year, which is $689, will be the baasof 

689. amt. at end of 1st yr. • * * r *u ^ j *i. * j 

A^oA'ff oA mterestfor the second year; and the amount due 

'- — • y • at end of second year, $730.34, will be the basisof 

730.34 amt. at end of 2d yr. interest for the third year; the amount due at 

43.8 2 int. for 3d yr. the end of 3d year, $774.16, will be the basis of 

774.16 amt. at end of 3d yr. ^^^ ^"^^^^^ ^^"^ ^^^ remaining 7 mo. 12 days of 

28 64 int for 7 mo. 12 days ^^^ time; and since the compound amount thus 

^ — r 11 • found, $802.80, is made up of the compound in- 

802.80 amt. for full time terest and the principal, if from this amount the 

^^QQ Prin- principal be subtracted, the remainder, $152.80, 

$152.80 compound int. will be the compound interest. 

643. Rule. — Find the amount of the principal for the first period of time for which 
interest is to be reckoned, and make this the principal for the second. Find the arrmxd 
of this principal for the second period, and thus continue to the end of (he given time. 
The last amount mil be the required amount. To find the compound interest, subtract 
the given principal from the Uist amount. 

Note. — If the time contains fractional parts of a period, as months and days, find the amouDt 
due for the full periods, and to this add its interest for the months and days. 

Remarks. — 1. For interest to be compounded semi-annually, take one-half the rate for twic« 
the time. 

2. For interest to be compounded quarterly, take one-fourth the rate for four times the time. 

3. For interest to be compounded bi-monthly, take one-sixth the rate for six times the time. 

4. For periods beyond the scope of the table, multiply together the amounts shown for periods^ 
the sum of which will equal the time required. Thus, the amount of $1 at compound interest for 65 
years at 4%, is equal to the product of $1 at 4% for 30 years, and the amount of $1 at 4% for 35 years^ 
that is, 3.24339751 X 3.94608899, or 12.79873520. 



WRITTEN PROBLEMS 

644. 1. What is the compound interest of $340 for 3 years at 5%? 

2. What is the compound interest of $750 for 2 years 6 months at 6%, payable 
semi-annually? 

3. I lent a contractor $5400 for 7 years at 10% per annum, interest payable 
quarterly, and took a bond and mortgage to secure the debt and its interest. Not 
having been paid until the end of the 7 years, how much was required in full settle- 
ment? 



/ 



i Ai«t 4. r.MI. I pMtl tn full A ii'««r U^ tliT.V .Liir.| \|vil il. Pj»»^ »mrin< 

IlKj Itifrfrwt If U«r tlitrtT«t «»■ f-«im|feMit»ik^l AltlnAftlU . « lull «Ijm llir 4f»Mftnt i|i«r Jil 
•Htirturtit* 

Ivitrf. mhI Ih*« mt»(h. ffiT a i-aiiilAii*! in Utiil fjlliii f<*r *> \i>Ar« .«ti*l •> innall** ••€ !•! 

Mitral M III Ulfl tluil. At thf rtlii «•/ tiif tltltr flAmrvl. Vli.l <rl| f.if f^Viltl A>«i.«r ftU 

* \i «(&«! mir |ar>f annum «Ul VrfMii ainiMiiil f'l fJii>lltft7H. if r«4apHimM 
uaih f*tr .*» \r«r** 

\i fituii r«t«- |rr annum «ill ^ijtfii nmrtint t*i Mil7 7l«iN^ if nMBpHUkiW^I 
-«nni*all\ f*if 11 \raf«* 



« \ itaw^tf^l ^mil at 7* , m\iru lir ««• ;;*i \mr« •■! ji^ Ifnw ti^l va« br nlv-ti 
IW iriYf^lmmi. «iith ita mtrtt^t t^imiaNiiKftril «rtni-anniiall\ . af»MinU«l U» Slt»7-*»l 7h^ 

V If ''i4n|»piii»iW'«l anniiai)\ at V , . «l»al |inn>i-i|ui «tll am • i it *» |JuA«i7l 
■I il % 



.'" If I 'IrlBMit $17% III a «i%lllC* (iank. anil t>«** ltlt«*fr<«t ll*rrr»iii i« '^tfO|feMAt»tnl 

«rtn»afin'&ali\ at W , fwt aiituim. Ktm mtKli •hnui*! I rv^n^r at thr rfi»l .4 ^i \rmr». if 

." Mr ^nith U<T«f«f«l i^'Hll.iti \|inl I PUO. at V ; .KaffeiMn*! intrrwi |«>. 
n>4r 'liiartrtU H liat viim aa* 'lir |>li I l*.*ln. if ittr hr*t h««* |«%mrnt« ««-r«- rtM^k' 

Vtw^i •l-«r «l»i| l»i •'|lnr«|i«fnt |M\inrttta «*-fv- maNir* 

; .' \ fatlirf iit\r^tr«l ^HHi «! t«' , {vf aiiii'im iiiirfv^t |«« a>4p •rfm'AAnoaUv. 

nftol •«« lliT iMRsr Irrni* |««<l)|il!\ invr»lf«| Mm- iiit«fr«t a^ #ij&r*tr«l ll*i« mtJ*' h vlto^Aiil 
!.•■ i»«t r«v«-t\r wtiTTi ^MT iil(aii»« hi« lUJij-irit) if ii0- a A* «i \riart ^^il «fartt Ihr in«rv|« 
mtr9*t •«• fflfcaair* 

' f |ll»l l^ir %li»rilil 'if %.*il\ ^t .fl •> *r^r» »t *• , *«ll|B«lf»l !nfrtv«t 

;, \l KaI I* \}m •««1i|kHtlr! irilfM^! •/ f»>7j f«f I ^na/* At l\ |M«a>-^ «rtl«*- 

aAfitaiJ^ * 

; \l Kal (irinri|a«i mill -.n I \r^r* (ifial i*«- ft^il l«l -^nifeMMiil .nlrft«t at ' ^ ,, * 
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COUPOUND INTBRSST TABLB 



646. The labor of computing compound interest may be greatly shoi 
the use of the following 

COMPOIND INTEBBST TABLB 

Showing the amount of $1 at purnpi)»iii] interest at various rates pel 
any number of years, from 1 year to 50 yoats inclusive 



1 1 1-2 p«r ct. 3 per el 



1.0615 202 
X 0721 354 
1 .0828 567 
1.0930 853 
1 . 1046 221 

1.U56 683 
1.1268 250 
I 1380 933 
1 1494 712 
1.1609 6.W 

1 , 1723 786 
1.1843 044 

1 . 1961 475 



1,2447 159 
1.2571 630 
1.2697 346 
1.2824 320 

1.2952 5G3 

1.3082 089 
1.3212 910 

1.3345 039 
1.3478 490 



1,0772 840 



.1040 S 



1.0934 433 1.12616242 

1.1098 450 ■ 1 1486 8567 
1 1264 926 1,17^6 5938 
I 1433 900 ! 1 1950 9257 
1.1605 408 ' 1.2189 9442 



I 1779 489 
1.1966 182 
1.2135 524 
1 2317 557 
1,2502 321 

1.2689 855 



1.3875 a37 
1.4083 772 
1.4295 028 
1.4509 454 

1.4727 095 
I.494S002 
1.5172 222 
1.5399 805 
1.5630 802 



31 I 1.3613 274 1.5865 2414 

32 ' 1.3749 407 1.6103 243 

33 I 1,38S6901 1.6344 792 

34 1.4025 770 1.0589 964 

35 I 1.4166 028 1.6838 813 

36 ' 1 4307 688 1.7091 395 
S7 ! 1,4450 765 1 7347 766 
38 I 1.4593 272 , 1,7607 983 
SB I 1.4741225 1,7872 103 

1 40 ' 1 4888 637 I 1.8140 184 

41 1,5037 524 I 1.8412 287 

U ' 1.5187 899 I 1.8688 471 

I 43 I 1.5339 778 1.8968 798 

44 1,.'>493 176 I 1.9253 330 

: 46 ' 1.564S 107 1,6542 130 

1 46 1.5804 589:1,9835 262 

47 ■ 1 5962 634 12.0132 791 

I 48 1,6122261 , 2 0434 783 

I 49 1.6283 483 ; 2,0741 303 

SO 1,6446 318 2.1052 424 



1 2433 7431 
1.2682 4179 
1,2936 0663 
1 3194 7876 
1-3458 6S:}4 

1.3727 8570 
1.4002 4142 
1,4282 4625 
1 4568 1117 
1 ,4859 4740 

1 ,5156 6634 
1.5459 7967 
1,5768 "" 
1 ,6084 3723 
1.6406 0599 



2 1-2 per ct. 

1.0250 0000 
1-0506 2500 
1.0768 9062 
1.1038 1289 
1 1314 0821 

1.1596 9312 

1 . 1886 8575 
1.2184 0290 
1.2488 6297 
1,2800 8454 

1 3120 8666 
1 3448 8882 
1 .3785 1104 
1.4129 7382 
1 4482 6817 

1.4845 0362 
1 .5216 1828 
1 5596 5872 
1.3986 5019 
1.6386 1644 

1,6795 8185 
1.7215 7140 
1 .7648 1068 
1.8087 2595 
1 ,8539 4410 



3 per ct. ' 3 1-3 per ot. 

1.0300 00001 1.0350a)00; 1 
1,0609 0000 1.0712 2500 1 
1.0927 27001 1.1087 1787 1 
1.1255 0881 1,1475 2300 1 
1.1592 7407 1.1876 8631 1 

1 1940S23ol I 2292 5533 1 
I 2298 7387. 1 2722 7926 I 
1 2667 7008 1 3168 0904. I 
1,3047 731Si 1.3628 6733 1 
1 3439 1638, 1,4105 9876| I 

l,3842 3387i 1.4309 6672 1 
1 4237 6089 1. 5110 6866; 1 
1 4685 3371 1 5639 56061 1 
1.51258972 1.6186 9452 1, 
1.3579 6742,1.67.53 4883 1 

1.60470644 1-73398601 1 

1 65284763 1 7946 7335 1 

1.7024 33061 1 8574 8920 2. 

1.7335 0605 1.9225 0132 2 

1-8061 1123 1.9897 8886 2. 

1,8602 94.57 2.0594 3147.2, 
1.6161 0341 2 1315 1158:2 
1 9735 8851 2.2061 1448 2, 
2.0327 6411 2.2833 2849 2. 
2.0937 7793' 2-3632 4498 2, 



16734 1811 1,9002 9270 2 1565 6127 
1.7068 8648 19478 0002 2-2212 8901 
1.74102421 1,9964 9502 2 2879 2768 
1.7758 4469 2.0464 0739 2 3565 6551 
1.8113 6158J 2,0975 6758| 2-4272 6247 

1,8475 88821 2. 1500 0677' 2,5000 8035 
1.8843 4a59 2 2037 5664 2 . 5730 8278 
1.9222 U140 2.2588 5086] 2,6523 3524 
1,9606 7603 2,3153 2213 2,7319 0530 
1.9968 8653 2.3732 0319| 2 8138 6245 

2 0398 8734 2,4323 3532 2.8982 7833 
2 0806 85091 2 4633 4870' 2,9832 2668 
2 1222 9879; 2,5556 8242 3 0747 834S 
2.1647 44771 2-6163 74481 3,1670 2698 
2.2080 3966 2.6850 6384! 3,2620 3779 



2.4469 5856, 2. 
2.5315 6711! 2, 
2.620171961 2. 
2.7118 7798 3. 
2.8067 0370 3. 

2 6030 3148 3. 

3 0087 0759 3. 
3.1119 4235 3. 
3.2208 6033: 3. 
3-3335 9045: 3. 

3.4502 661l! 4. 
3,5710 2543 4. 
3 6660 1132 4. 
3.8253 7171' 4. 
3.6592 5972 4. 



2.2522 00461 2.75219043 3.3598 9893 4,0978 3381 4. 

2 2972 4447 2,8209 9520 3.4606 9589 4.2412 5790,5, 

2.34318936:2-8913 2008 3.5645 1677 4.3897 0202,5. 

2..3600 5314 2.9638 0808! 3,6714 5227 4 5433 41601 5. 

2 4378 .'542113, 0379 0328 3,7815 9584 4.7023 585315. 

I 

2 4866 1126 3.1138 5086 3.8950 4372 4 8669 4110 6. 

2 3363 4351 3 1916 6713 4 0118 6503 5 0372 8404 ( 

2.5870 70)9 3.2714 8956 4.1322 5188 6.2135 8898J 

2 6388 1179 3,3532 7680 4.2562 1944 5 3960 6- "" 

2.6913 S803| 3.4371 0872 4 3839 0602 5,58492 
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^^^^1 COMPOUND INTEREST TABLE 


1 


^^^^^ft the amount of $1 &t compound intercut at various rates per oent. for ^| 


^^^^^Bof yean, from 1 year to SO years incluuve 




I 


tn-^ti-lpOTBL' fiparct. 


eparct. Tpard. 8 p«t ct. 9 par «. 


10p«TCt 


1 


I 1 1H6OOOOO: 1 OoUOOUO 


1 IJWIOWXi: 1 OTIIOOIIO 1 (BMUllKM). 1 (KNIOUN 


1 1000 OOD 


■ 


S I (1920 2.W0. I 102.^ 000 


I 123110001 1 144SMK)0. 1 ili(i4 IKIO' 1 1(0»1 IKK) 


1.2100 000 


■ 


I 1 Ull«fit2! 1 1570 250 


I 1(110 IWl 


l.-22MH:iO: 12507 120 12960 290 


1.3310 000 


■ 


1 ' 1 l(C5 1S(iO. 1 2l5o<N» 


1 2624 770 


I 3107 960 1 3604 800 
1.4025 517 1 4693 281 


1.4115 816 


1,4641000 


■ 


i I -/WISIM 1 2762 8HI 


1.3382 266 


1 5386 240 


1 6105 100 


■ 


« 1 3022«l)12: I 3400 il.^f 


I 4186 101 


1 5007 3041 1 5668 743 


1 6771001 


1 7716 611 


■ 


T 1 .IfllKfilHS 1 4071004 


15036 303 16067815, 17138243 


1 83H0 30I 


1 9487 171 


■ 


1 1 4221 001ll> 1 4774 ft54 


1 6038 481 


1 7181 8621 1 8509 302 


I 0925 626 


2.1435 88S! 


1 1 4MWO»14' 1 5r>i:{282 


1,6894 790 


l,83R4592: 1 9990 (M6 


2-1718 933 


2 3579 477 


10 1 &5:»litt42 1 U28SIMA 


1 7908 477 


1 0671 514! 2 1589 250 


2 3673 637 


2.5037 42S 


:i 1 fi22S5306 1 7103 3fl4 


1 8982 986 


2.1048 620 


2 3316 390 


2.6804 2M 


2 8&31 167 


:2 1 fi1t,»KI43 1 7U68 5(U 


2,0121 065 


2 2521 016 


2 6181 701 


2 8126 648 


3.1384 2m: 


J 1 77-il 9010 


1 8SM4B1 


2 13-29 283 


2.4098 460 


2.7106 237 


3.0668 046 


3 4582 712 


It 1 Ml»44t>2 


1 11799 316 


2 2609 040 


2 5786 342 


2 9371 936 


3.3417 270 


3 7974 9831 


U I 93^2 8244 


2 t»789 2H2 


2 3966 682 


2,7590 315 


3 1721601 


3 6424 825 


4 1772 482| 


» 2 0223 7015 


2 1828 746 


2 5403 617 


2 9621638 


3 4250 426 


3 9703 069 


4 5949 730 


IT 2 I133 7«8I 


2,2920 1« 


2 6927 728 


3 1588 162 


3,7000 181] 4 3276 834 


5 0544 7031 


U 2 2f»4 7B77 


3.4066 192 


2 8543 392 


3 3799 323 


3.9060 196 4 7171204 


6 5699 1731 


It 2 307K 6031 


2 52fl9 502 


3,0255 995 


3.6165 275 


4.31570111 5.1416613 


6 1159 300, 


JO 2 U17 14a2 


2 liS32B77 


3,2071 355 


3 8696 846 


4 6609 671 


6,6M4 108 


6 7276 600 


U ; 2 ,V»3 4116 


2 78.»fl26 


3.3995 636 


4.1405 624 


5 0338 337 


6 1088 077 


7 40U2 490 


a : .im 5201 


2 9262607 


3.6035374 4 4304 017 


5,4366 404 


6,6586 004 


8 1402 740 


n J :.\n 6636 


3.0716 238 


3.81S7 497 


4,7405 299 


6,8714 637 


7 2678 746 


8 0543(124 


1( .' >7IUJ 138S 


32260 899 


4.0*89 346 


5 0723 670 


6 3411 807 


7 9110 832 


9 8W7 327 


a i .1.1.1448 


3-3863 549 


4.2918 70? 


5 4274 326 


6 8484 752 


8 6230 807 


10 8347 QA0' 


M ■: i4Jli;7IWl 


3 6566 727 


4 5493 830 


5 8073 529 


7 3963 532 


9 3991 579 


U 0181 TVS 


r. i .vjii (»M 


3 7334fifl3 


4 8233 459 


6 2138 676 


7 0880 616 


10 2460 821 


13 1O9O0«I 


M t 1.-,«1W* 


3.9201 291 


5 1116 867 


6,6488 384 


8 6271064 


11 1671395 


14 4209 9ai 


B i .'.-^l 3640 


4 lini 356 


5 4183 879' 


7,1142 571 


9,3172 749 


12 1721 821 


IS 8630 nS 


n 3 Tt-VI 1SI3 


4 3219 424 


6.7434 912 


7.6122 55U 


10 0626 569 


13 2676 785 


17 4404 023, 


n .■1'JI3S5745 


4 53S0 39J 


6 0881006 


8 1451 129 


10 8676 6M 


H 4617 695 


19 1943 426 


» ' I >jhe0 SIM 


4 7619 416 


6 4533 867 


8 7152 708 


11 7370 830 


16 7633 288 


21 1137 768 


B t :T40 3018 


6 0031885 


6 8405S9B 


9 3263 398 


12 6760 496 


17 1820 284 


23 2251544 


■ 


U 1 W03«IM! S 2533480 


7 2510 253; 9 9781 136 


13 6901336 


18 72S4 109 


25 5476 am 


■ 


M 4 M73 47811 A SlOO IM 


7 6860 86N 


10 6766 815 


14 7853 443 


20 4139 670 


28 1024 360' 


■ 


»;4«7737M« 5 TBlSlfil 


8 1472 520 


11 4239 422 


15 9681 718 


22 2512 250 


30 9136a0& 


■ 


8 6300 871 


12 2236 181 


17 2456 256 


24 2.538 353 


34 0030 486 


■ 


5 ■*. 3262 10211 fl 3S.W773 


9 1M2 624 


13 0792 714 


18 6252 75l> 


26 4366 806 


37-4043 434 ^ 


» JS&MlWOSi B 7047 A12 
" S ^l«aMA4l 7 03ft9SS7 


9 7035 075 


13 9B48 204 


20.1162 977 


28 8159 817 


41 1447 77& 


■ 


1(1 2857 17fti 14 9744 578 


21 r245 215 


31 10M200 


45 2S92 56e 


■ 


" ' .'Tsl fmi! 7 3BI9 SS2 


10 9028 610, 16 0226 099 


23 4624 832 


34 2302 679 


40 7851 811 


■ 


« ' li, IMS 7 7Bl.i87i 


1 1 5670 327 17 1442 568( 26 3394 819' 37 3175 320 


64 7636 093 


■ 


' " ' ' iTl .WIS 8 1406 6tM 


12 25(M546l 18 3443 64N 


27 36r.<l 40t; 40 6761 008 


60 2400 602 


■ 


« ■ '■ui! 2290 8 5S71503 


12 9854 819; 19 6284 696 


29 6669 717i 44 3369 697 


66 2640 761 ■ 


*> . :iS2 4i"43 S 98.V) 07S 


13 7648 108' 21 0024 618 


31 9204 494 48 3272 861 


T2 8004(IS7 ■ 


• 7aTM|96l 4342 .'W2 


14 5904 875 22 4726 234 


34 4740 8.^3' S2 6767 419 


SO 1795 321' H 


2 Tuiwnwg fl wx5fl7ti 


16 4A69 167i24 0457 07D 


37 2320 122 57 4176 486 


SS 1074 883 ■ 


« 1I7J4fi.',B7 10 4012W17 
* .^MMTIOTi 109313 331 


16 3938 717' 25 7289 065 


40 2106 731.62 .W52 370 


07 0172 338J ■ 


17 3776 two; 27 5299 30« 


43 4274 100, 68 2179 083 


106 7180 972 ■ 


•|»«3S3aa7i n,4«73BM 


18,4201 543' 29 4570 251J46 9016 125; 74,3675 »1 


117 3908 &3» 
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196 DfTEREST 

EE?IEW rBOnJSMS 

646. /. Find the interest of S4723.69 for 2 yr. 8 mo. 14 da. at 6^^ 

2. What will $528.50 amount to in 1 yr. 4 mo. 22 da. at 4^? 

S. Loaned $4500 on February 16, 1914, at b%. Received the amount due me 
mi May 4, 1915; how much did I receive? 

4. What sum must be invested at 4% for a child 10 years okL that he may 
lecdve 15000 when he is 21 years of age? 

5. What principal will amount to $3273.40, at 6%, if loaned January 15, 1913, 
and paid August 3, 1915? 



6. What sum of money will amount to $3630 in 3 years at 7 



7C*^ 



.c 



7. What principal will produce $7 interest, at 5%, in 90 days? 

8. What sum must be invested in a property that pays 1\% P^i* annum, to pro- 
duce an income of $300 a year? 

9. What sum of money will amount to $2562 in 9 months at 9^? 

10. At what rate will $120 gain $21 , if placed on interest for 3 \t. 6 mo.? 

11. If $800 amounts to $832 in 180 da3rs, what is the rate per annum? 

12. In what time will $900 amount to $1005 at 5 per cent, per annum? 
18. In what time will $880 produce $55 interest at 5%? 

14. In what time will $500, placed on interest at 4%, double itself? 

16. Jan. 1, 1915, I borrowed $1500 at 6%; on what date will I owe $1770? 

16. If a man buys a bill of goods amounting to $2762.48, terms 60 days or 3% 
off for cash, how much does he save by borrowing the money at 6% and paying cash? 

17. \ buys a house for $6000, pa3dng $2000 cash and giving a mortgage at 5% 
for the balance. At the end of two years he finds he has paid $224 in taxes and 
$97.50 for repairs, and has received $800 for rent. What rate of interest does he 
receive on bis investment of $2000 (reckonmg the house to be still worth $6000)? 

18. At what rate will $2475, loaned April 6, 1914, amount to $2559.94 on March 
25, 1915? 

19. A man buys a piano on the instalment plan. The price is $275, pa3rable $35 
cash and $10 monthly until paid. The piano could be bought for $250 cash. What 
rate of interest is paid by the instalment plan? What rate if based on the cash price? 

20. On Jan. 13, 1914, a man borrowed $5500 at 5%, with which he purchased 
a piece of land. He afterward sold the land for $5950, paid the loan witli interest 
and found that he had gained $172.44. On what date did he sell? IkUi/ lb 

21. April 1, 1911, 1 borrowed $10500 at 4J% interest, and inveatled it in a farm at 
$75 an acre. Aug. 15, 1913, my agent sold 50 acres at $105 an acre, charging me 3%- 
The money was deposited in a bank pa3dng 2\% on deposits. April 1, 1915, I sol^ 
the remainder of the farm at $95 an acre. After paying the interest, what was my 
gain? /yj/7y 

22. How much money invested at 4% will amount to $10000 in 8 yr. 5 mo- 
29 da., compounded semi-annually? 



INTEKKST 

?.?. A firm ix>ii|£ht koocU on credit hikI ih£"t(1 1o pny J^'c int^rwl on each pur* 
L- frnm ilis (latr. Uct. Itl, Hn3, fcoocl!i wrro Irauicht to tho amount of $2ti8: Dec. 
, 1013, 1o the amount of S765.80; Feb. 26, 1914, to the amount <if$(iOn; Apr. 1, 1914. 
kthr Amount of t335.25. If full settl<?mpnl was nmde Auk- 25, 1914, how much caiib 
ipnid? ^-f-V^. f^ 

H. Oh Au([ust 27, 1013. Smith soUl hi» farm for SlfJOOO; thi- tcmu wen'. S4000 
b on dcli\-pr>-, 85000 on May 27, 1914. MWK) on Kpb. 26, 1915. and the rfmainder 
fttwo >*ear9 from date of |>un-hase, with ti',',' intcrrat on all ilefi-rn-*) pnymonl*. fthat 
■ Uw total amount paid? 

t6. Ort. 16, 1915, goods were Ix)ught to the amount of $208; Dee. 31. 1915, to 

» amount of S567.90; on Prli. 2G, lOlti, to the amount of »575:onMay 1, 1913, to 

e amount of $235.75. The firm agreed t4> pay 7% interest on each purrha-se from it« 

If full settlement wiis made Sept, 5. 1016, how much oLsh w»m paid? 

9S. How murh money muiit I deposit in a savings hank durinfc each of four 

yrmr*, va onler to l>e ahle to draw out t44fl, if the Ijank paj-s 4% compound inlcr«it on 

it* depositi*? 

?7. I liotighttihou^and lotonspe<-ulat.ionforS14325:4 months 23 d«j-K from date 
f purcliofif, I sold the property for $15840. If money was worth 7 j'y^ per annum, bow 
inii'b more did the transaction yield me than if I had lent the purehaw money at 
ilrrtwt? 

38. An attorney colleeta a claim of $875 with ordinary interest thereon from 
'vipuit 20, 1914, u> December 14. 1914, at ~%. If the attorney*!* rate for collect- 
iiiK it 10%, what net proceeds should !» paid to the creditor? 

i$. Find tho difTercnix; between the accurate interest and the common interest 
t^ $8750 from May 12, 1911, to October 16, 1911, at 61% per annum. 

SO. A contractor borrowed a sum of money for 3 months 24 days at G%. Not 
bftvtng sufficient funds to mcot this obligation when due, he pud tiC^c of the debt and 
OttiK accrued interest by giving his check for $5054, and agreed to continue the bal- 
1 %% per annum until paid. The balamv was i)aid 3 months 24 du>-s later, with 
TA'hat was the amount of the second payment? 
, A man engaKod in business was making 12^% annually on his rapitol of $16840. 
t bis lni.<siness and loaned )m money at 7|%. What did he loec in 2 yr. 3 mo. 
I ttda. by the change? 

5t. A tnu*t of land containini; 516 acr» was bought at S36 an aerc, the money 
iOK loaned at h\%. At the end of 2 yr. 9 mo. 15 da., ) of the land was mid at $42 
j tlte money loaned at 5f^; 1 yr. 2 mo. 18 da. Inter the remaimler was sold 
LMSK^aaacrcand the money loaned at 6<7c- Five yean after borrowing theoriginal 
e coUect«d and the original sum rclumt.-<l with intcrwt. NMiat wu 
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BANK DISCOUNT 

647. Bank Discount b a deduction made from the face of a promissory note 
or draft for cashing such negotiable paper before maturity. This deduction is the 
interest of the sum due at the maturity of the note or draft for the number of days 
for which it is discounted. 

648. It is called bank discount because one of the chief functions of a bank 
is the cashing, or buying, of such commercial paper. When such notes are cashed 
by individuals, however, the same rules are observed. 

649. The methods of bank discount depend upon State laws and in some cases 
upon local customs. The methods which follow comply with the statute laws of 
Pennsylvania and the practise in its chief money center, Philadelphia, and banking 
circles contributory to it. The legal and usual rate of discount in Pennsylvania 
is 6%. 

660. The due date of a note is the date upon which the maker is legally bound 
to make pa3rment at some designated bank or place of business, and if not named in 
the note, is found by adding to the date of the npte the time expressed in it. 

661. When the time is expressed in months, the due date is determined by calendar 
months, a calendar month being from a certain date in a month to the same date in 
the succeeding month; should this month have fewer than 29, 30 or 31 days, the note 
is due on the last day of the month. A note dated December 31, 1915, for two months, 
falls due February 28, 1916. 

When the time is expressed in days, the due date is determined by counting for- 
ward the actual number of days. A note dated December 31, 1914, for 60 days, 
falls due March 1, 1915. 

It is a growing custom to write the date of payment in a note instead of the 
time; as, "On March 1, 1915, I promise to pay, etc." 

662. Should the due date of a note fall upon a Sunday, a Saturday, or any legal 
holiday, the note is due and payable on the next business day. 

663. The legal holidays in the State of Pennsylvania are: New Year's Day 
(Jan. 1), Lincohi's Birthday (Feb. 12), Washington's Birthday (Feb. 22), Good 
Friday, Memorial Day (May 30), Independence Day (July 4), Labor Day (first 
Monday in September), Columbus Day (Oct. 12), General Election Day {Tuesday 
after the first Monday in November), Thanksgiving Day (by custom the last Thursday 
in November), Christmas Day (Dec. 25). Should any of these legal holidays fall on 
Sunday, they are observed on the Monday following. Saturday is a legal holiday in 
Pennsylvania, so far as commercial paper is concerned, and paper nominally due 
on that day is legally due on the following business day. 

664. Days of grace are abolished in many States, but where recognized by statute 
the date of maturity falls upon the last day of grace. 

666. It is not common in Philadelphia to offer interest-bearing notes for dis- 
count, but if the banks accept such notes for discount, the discount is reckoned on the 
face of the note. 
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666. To datenniiie the due dale of a sole. 

Example. — (1) What is the maturity date of a note dated Thursday, Septem- 
3, 1914, drawn for 3 months? (2) If drawn for 90 days? 



(1) September 3 + 3 months - December 3 
From September 3 to October 3-30 days 
October 3 to November 3-31 
November 3 to December 3 - 30 
Total, 91 



ti 



«« 



it 



41 



II 



91 days or 13 weeka from September 3 (Thurs.) 
is December 3 (Thurs.) 



(2) September 3 plus 90 days 

September 3+30 days -> October 3 
October 3 + 30 " - November 2 
November 2 + 30 " -> December 2 
90 days - 12 weeks, 6 days 
12 weeks and 6 days from Thursday, Sep- 
tember 3, is Wednesday, December 2 



687 Rule. — Divide the number of days between dale and due dale by 7, and from 
tke day of the week on which doled count forward as many days as there are in the remain^ 
ier; if Saturday , Sunday or a legal holiday, the dale will be the next bueiness day, 

668. The face of a note, less the interest for the term of discount, is called the 

vrocsooa* 

66B. To find flie inoeoeds of a sole. 

Example. — A note dated Monday, June 29, 1914, at 90 days, for $1450 is 
(fiscounted July 1, 1914. What are the proceeds? 
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1. — ^To find on what date the 90 days will expire, or the nominal 



ExrLANATION. 

tedtte. 

If the note was dated June 29, one of the 90 days will be in June, leaving S9 days; 31 days will 
bt in July, leaving 58 days; 31 days will be in August, leaving 27 days to be in September. Hence, 
^ 90 days will end September 27, which is the nominal due date. 

OpnunoN 2. — ^To find on what day of the week the nominal due date will fall, or to fiml the 
kpl due date. 

Unng Monday, June 29, as the day of working the example, we find 1 day left in June; 31 
diyi in July, 31 days in August and 27 days in September, or 90 days from the date of working the 
caiDpfe to the due date. Dividing 90 by 7 we get 12 weeks and 6 days; 6 days from Monday is 
tedijr. Henoe, September 27 is Sunday, and the legal due date is Monday, September 28. 



T!ifli tMfie^ wm ^^BKmmsml Jnirr f . fhesus cbe bMUt vqairi bB«»^ is M^ *itm in Jb^ 



OTiinL mrf "dtt^ jPi ig w ii &i ag*^ qi<» ^iuttfffnn^ \ m\mmxaL Ae Sice 4/ che- micfr fK3»iai CLT* 






Oui ikm0t tfxpntstsmd in. it: ifSM r»:f:dti.n^ 4aif.f^dJbt «t S^eni^ii^ Susuksf. 4r « le§al holiday^ 
ess^d fM H'/mi fr> tiif m^st Vi^/yf^f 4aj^, Wk^Tk tkg Ig^ ^m 4ate iici l««r« determined^ 
jund ^Jite inUrt^ 4« tkut f*sat of th^ lufsU f^nr ^ mtgmher jf '^r/^f frnm tki dtie «f di*ea%ad 



5oTX. — Thi!^ 'jv!ai <9iiinifuiL nkmar^^ m. E^ffniWiiitia ami iciii« •icaisr >acie& 'if iiMi«»ii«>^ both the 
ia^ .u 'tuwrnmc asii 'i&i^ 'ixr ^d masnricj in. she zgrat *ii (iuKuuiu. ir^vs 'Hm ocg vmnr cftsm tlie difference 
frimxit ii?^ «ihcr!i«!Taiui: "dif*^ •iis&f*^. Aa^ JcmoiKj -i isi> .^iiiiiBr?' l^ — £^y 'fiiiv^i bos iaana^ S to January 
t-1 3u»iiii)r7«» := II 'iay*. 



/, Whan ii» tihi»- bfuik '^trtjozis of % aoce ii'f 4l3»X '^.n^anKiii for 90 days, 
'jocttd:?* — Fir *> iaj^ -an* iitHft^ixxi: » •5*) r^as*. ^mi Djr 'Ji> kkj^ whuih. i» 4. 3tfei^ Bkore than 60 

^5- Whan Q* fihit biLnk »£»!tjcEiLu •}£ J^) foe •oO -i^Ts* 

liiiu ii=> zha^ bunk •fecixsi: of $^te> foe «?3 »iiv>* 
;♦. W>d.n iif "ii:!? bank '^fixxm!: :i $l?>!H> for 13L^ J^-^** 
'an.' ii* ihir c-ank ^:Esfcv.K3i^ of i3l)i> for 3> cao"^* 
'zuLZ in? nhi? prx"««t2> 'if i ni-.-wie ioc SW &o,HXtttftfvi 5jc Si)- »iij^? 

[■5. WbkZ Are ub? pct:«;t?eii> of di aNi^ fv^r $4fcV JijAXHjjjoi^i ?,*c *Jl> ^i^ys? 

r^ Wcian are iihe prm.ie^ifc> of 3k Dk><Je foe *SlV ^ite4.XHitt5i?vt •»,*c 4(k?-- dw^rs:* 

T-J. Wbac Are the 5M7xi?*f»ifc> of a ak>^ lk>c WiV <iteo,Hijc*.?s<*c. $,>r t> vii^? 

!•: . WsAt ajre uhe prrxw^i? of a oik>^»*r tv.sr iWfc^ vifeJcvHjjat^ i»c "A^ vitj^vv? 

17. Whac Jjre tibe pnx-Wfck of a i3Sk>^ &.< *tA> <Stfi.\H#iLQevi ix»c IJ viuors? 
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BANK DISCOUNT 201 

MS. Find when due, bank discount and proceeds 

Face Date of Note Time When Due When EKtfoounted Discount Proceeds 

7. 9400.00 Jan. 4 90 da. Jan. 11 

2. $500.00 Jan. 12 60 da. Jan. 13 

S. $1000.00 Jan. 5 3 mo. Jan. 7 

4. $387.25 Jan. 28 30 da. Jan. 28 

5. $487.37 Jan. 11 90 da. Jan. 14 

6. $587.00 Feb. 1 1 mo. Feb. 2 

7. $1250.00 Feb. 8 90 da. Feb. 8 

8. $1187.50 Feb. 9 3 mo. Feb. 10 

9. $988.75 Feb. 15 4 mo. Feb. 23 
10. $546.27 Mar. 1 90 da. Mar. 1 
77. $787.37 Mar. 9 2 mo. Mar. 10 
t2. $1358.68 Mar. 23 3 mo. Mar. 23 
75. $186.75 Mar. 29 90 da. Mar. 30 
74. $580.72 Apr. 1 2 mo. Apr. 5 

15, $758.60 Apr. 12 4 mo. Apr. 12 

16. $789.70 Apr. 26 120 da. Apr. 27 
77. $486.92 Apr. 27 60 da. Apr. 28 

18. %J%T.7h May 3 3 mo. May 3 

19. $463.87 May 17 20 da. May 20 

20. $50.27 May 26 10 da. May 26 

21. $408.75 May 31 90 da. May 31 

22. $568.70 June 1 60 da. June 1 

23. $750.00 June 3 30 da. June 3 
£4. $950.00 June 15 60 da. June 16 

25. $567.27 June 30 3 mo. June 30 

26. $868.00 July 5 10 da. July 5 

27. $487.70 July 6 20 da. July 7 

28. $460.75 July 31 2 mo. July 31 

29. $467.50 Aug. 2 60 da. Aug. 3 

50. $1275.00 Aug. 10 120 da. Aug. 12 

51. $1100.00 Aug. 19 30 da. Aug. 20 

52. $1375.87 Aug. 31 1 mo. Aug. 31 
SS. $987.70 Sept. 1 3 mo. Sept. 2 

54. $778.70 Sept. 13 90 da. Sept. 15 

55. $1500.00 Sept. 28 60 da. Sept. 30 
5^. $1476.80 Oct. 4 15 da. Oct. 4 
57. $1156.76 Oct. 11 3 mo. Oct. 13 
55. $568.95 Nov. 1 90 da. Nov. 3 
59. $759.63 Nov. 16 90 da. Nov. 16 
40. $963.42 Nov. 30 90 da. Dec. 1 
47. $867.54 Dec. 8 60 da. Dec. 9 
4f. $568.95 Dec. 21 4 mo. Dec. 22 

45. $1156.76 Dec. 31 60 da. Dec. 31 

Note. — If date of note or diaoount date falla on Sunday or legal holiday, oonaider next buaineM 
day aadalt. 
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663. To find fhe face of a sole. 

Example. — What is the face of a note at 90 days, dated June 29, 1914, 
discounted on that date, that will yield $1200 proceeds? 

June 29+90 days = Sunday, September 27 = Monday, September 28 
Fom June 29 to September 28, inclusive =92 days 

$1 .9841 ) 1200 Or, 

92 3 3 $60. $1200Proc< 

6000 ) 92 2.954 ) 3600.0000 ( 1218.68 face of note ^ ?? 

S1218.68fa( 
$1,000 1 

^015J 

$.984f = Proceeds of $1 

664. Divide the given proceeds by the proceeds of $1; or^ mtiUiply the desired ] 
ceeds by 60; subtract the number of days for which discounted (considered as cents) /i 
S60 and use this a^ a divisor. The qu/>tient wiU be the face. 

Note. — If the discount rate is 5%, use 72 in place of 60; if 4}%, use 80; if 4%, use 90, etc. 

665. Find when due and the face of note. 

Face 



Date of Note 


Time When Due Date of Discount 


Proceeds 


1, Jan. 11 


60 da. 


Jan. 11 


$450.00 


e. Feb. 15 


30 da. 


Feb. 15 


$500.00 


3. Feb. 23 


90 da. 


Feb. 23 


$650.00 


4, Mar. 10 


2 mo. 


Mar. 10 


$450.25 


6, Apr. 12 


3 mo. 


Apr. 12 


$375.60 


6, June 7 


4 mo. 


June 7 


$2000.00 


7. Jan. 27 


1 mo. 


Jan. 27 


$3000.00 


8. Dec. 30 


2 mo. 


Dec. 31 


$400.75 


9. Dec. 21 


2 mo. 


Dec. 29 


$786.50 


10, Nov. 29 


90 da. 


Nov. 30 


$10000.00 


11, July 7 


4 mo. 


July 7 


$100.00 


le, Aug. 17 


60 da. 


Aug. 18 


$50.00 


13. July 19 


90 da. 


July 20 


$300.00 


14. Nov. 17 


4 mo. 


Nov. 17 


$487.75 


15, May 19 


30 da. 


May 20 


$568.46 


16, Dec. 3 


4 mo. 


Dec. 6 


$787.80 


17, Oct. 11 


30 da. 


Oct. 12 


$1160.75 


18, Jan. 11 


4 mo. 


Jan. 14 


$1230.50 


19, Aug. 31 


30 da. 


Aug. 31 


$520.00 


20, July 20 


60 da. 


July 20 


$1250.00 


21. Feb. 23 


90 da. 


Feb. 24 


$1178.80 


22. Jan. 21 


120 da. 


Jan. 22 


$125.75 


23. Oct. 25 


3 mo. 


Oct. 29 


$499.60 


24. Jan. 4 


90 da. 


Jan. 5 


$568.90 


25. June 21 


30 da. 


June 30 


$5000.00 
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18, For what amount must I write a note at four months that will yield me 
$22 11 if dated and discounted to-day? 

19, For what amount must I write a note, dated to-day, which I intend to have 
discounted the next business day, the time of the note being three months, to jdeld 
$900? 

20, I have in bank to-day a balance of $750.22. I owe a debt of $1200, and 
in order to secure the balance I give a note with collateral, at three months, dated 
to-day. What must be the face of the note? 

21, Find the face of a note that will yield $1720, if the time of the note is five 
months and it is dated and discounted to-day. 

22, The proceeds of a 90-day note, dated and discounted to-day, are $1115.42. 
Find its face. 

23, I have in bank to-day a balance of $950. I send to bank for discount four 
notes: The first for $1125, dated to-day, at 90 days; the second for $1050, dated 
to-day, at 2 months; the third for $975, dated 7 days ago, at 60 days; and the fourth is 
my own note at 30 days, dated to-day, for such an amount as will make my bank 
balance $5000. Find the face of my own note. 

24' Raise $1000 to-day, January 5, Tuesday, by having Merchant's note, dated 
December 21, for $375, at 4 months, discounted and by giving your own 90-day note, 
dated to-day, for such an amount that its proceeds, with the proceeds of Merchant's 
note, will make up the sum needed. 

25, Borrow at bank $1800 on three notes at one, two and three months respec- 
tively. The notes are all to be dated and discounted to-day. For what sum shall 
they be drawn so that the proceeds of the notes shall be the same? 

26, My bank discounts for me to-day an interest-bearing, 4-month note, dated 
a week ago. The proceeds are $540; what is the face of the note? 

27, For what amount must a 4-month note, dated to-day, bearing interest at 
5%, be drawn so that discounted to-day at 6%, the proceeds will be $900? 

28, If I buy goods for $1200 cash, and immediately dispose of them for $1300, 
receiving a 4-month note, which I have discounted at once at bank, receiving the 
proceeds, what is my per cent, of gain on the sale? 

29, A man has a 60-day note discounted, term of discount 61 days, and 
receives $12.20 less than the face of the note. What sum does he receive? 

30, To-day I desire to pay for an invoice of silks; 178.5 meters at 7.25 francs per 
meter; 325.25 meters at 5.85 francs per meter; 875.8 meters silk ribbon at 2.35 francs 
per meter; commission on purchase 2\%, What should be the face of a 90-day note, 
dated and discountcMl to-day, that would yield the required amount? 

31, A contractor contructod to dig the cellar of a house 74 ft. long, 41 ft. 3 in. 
wide and 6 ft. 9 in. d(H»p (^n 35 c(»nt^ a load; also to build the cellar walls 8 ft. 3 in. high 
and 18 in. thick @ $2. Hi per cu. yd. for the material and $1.45 a perch for the labor. 
Find the face of a 90-day note dated and discounted to-day that will pay the con- 
tractor's bill. 
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St. A cistern 8 ft. 3 in. long, 5 ft. 4 in. wide and 9 ft. 6 in. high is lined with zinc 
eo6ting 12 cents a lb., allowing 15 lbs. for every 6 sq. ft. Find the face of a GO-day note, 
dated to-day, which when discounted to-day will pay for lining the cistern. 

53. The walls of a room 16 ft. 8 in. long, 10 ft. 4 in. wide are tiled 4 ft. high, with 
tile 2\ in. by 5 in., and the floor of the same room is tiled with tile 6 in. by 3J in. 
The tile for the walls cost $4.50 per C; the tile for the floor cost $5.40 per C; and the 
cost of laying them was 34 cents a sq. yd. To-day a 3-months note to pay for the 
labor and tiling was received and discounted. What were the proceeds? 

54. Three bills for S2896.50, $4867.92 and $7864.95, are respectively 45, 80 and 
115 days overdue; if interest is charged on these at 3%, 4% and 4J% respectively, 
what must be the face of a 60-day note, dated and discounted to-day, at 5%, that 
would yield suflScient to cancel the indebtedness? 

55. Three creditors have claims agaijast a firm totaling $32875; A*s claim is 20% 
more than C*s, and B's is 40% of the total claim. Settlement is made Februar>'' 15th 
by giving notes for 15% less than the amount of each claim, A*s note maturing April 
Ist; B's note maturing June 1st; and C's note maturing August 2d. A has his note 
discounted March 15th, B has his discounted May 10th, and C has his discounted 
June 30tb. What is each man*s loss? 

56. An agent received a 60-day note payable April 25th; March 3d he had it dis- 
counted at bank, and used the proceeds to purchase equal quantities of hay at $18.75 
per ton, and feed at $22.50 per ton; his commission was 1)%; if the discount on the 
note was $63^4. how many tons of each were purchased and what was the unspent 
biltiice? T^l^fkas the face of the note? 

57. PuiVBB 3 car-loads shelled com, 86437 lbs. each, at 74c. per bu. ; 2 car- 
lotds oaiB, 78465 lbs* each, at 54}c per bu. ; 5 car-loads baled hay, 52795 lbs. each, 
it 126.50 per gross ton, and 7 car-loads baled straw, 45370 lbs. each, at $1 1.75 per net 
too, terms 5 per cent, discount within 20 da>'s, 5% interest after 30 da>*9. I discounted 
the bill on the last day, securing the money by discounting a 60-day note with col- 
lateral. How much less did it cost me at the maturity of the note than if I bad let the 
hill draw interest until that time? 

38. Three notes for 30, 60 and 90 da3rs respectively were dated to-day. The 
fint note was for $350.85; the second for $867.45, and the third for $948.75. I had 
them all discounted to-day and loaned the entire sum at 6% for 90 days. How much 
Bore or leas would I have had if I had collected each note at maturity and loaned the 
■ooey at 6% until maturity of the 90-day note. 

39. April 19tb I wrote a note at 90 da3rs for a sum such that, when discounted, 
the proceeds would pay for 45 horses at $135 each, the freight, $23.85, other charges 
of $65, and a conmiission of 3%. At the end of the 90 da^'s I sold the horses at 
$188Jft each, took a 60-day note for the sale, had the note discounted at bank 
innediately, paid out of the proceeds 75c. each for delivering the horses, keeping 
18.85 per bead, and 1|% conmiission for selling. What was my gain per cenUT 
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67L United States Rule. — Find the inieresi on the face of the note from the 
date of the note to the time of the fird payment (time fry comvound 9ubtraction). From 
the first payment subtract this interest and reduce the face of the note by the balance. Find 
the interest on this balance for the time from the first payment to the second payment. 
From the second payment subtract this interest and reduce the debt by the balance. Pro- 
ceed in this way until all the payments have been disposed of. Then add the interest from 
ihf last payment to the date of settlement. 

Note. — Should any interest item exceed a payment, simply make a note of the payment and 
•crumulated interest, and find interest on same amount to next payment. If the sum of both pay- 
ments exceeds both interest items, reduce the face of the note by the difference; if not, continue in thia 
tray until the sum of the payments does exceed the sum of the interest items, and then reduce the 
debt by the difference. 

IniertMi muii never be taken on a mm larger than that on which the preceding interest wa$ taken. 



MERCANTILE RULE 

478* The Mercantila Bule is the method commonly used by merchants. 

Example. — On a note of S2800 bearing interest at 5%, dated July 7, 1914, 
the following payments were made: Aug. 8, 1914, 925; Oct. 23, 1914, S15; Dec. 17, 
1914, SIO; Feb. 6, 1915, $500; Apr. 3, 1915, SIOOO; June 2, 1915, S300. What is due 
July 7, 1915? 



Faee of note July 7, 1914 
Interest to July 7, 1915 
.\nuMint due July 7, 1915 
First payment Aug. 8, 1914 
Interest to July 7, 1915 (333 da.) 
Second payment Oct. 23, 1914 
Interest to July 7, 1915 (257 da.) 
Third payment Dec. 17, 1914 
Interest to July 7, 1915 (202 da.) 
Fourth pa3rment Feb. 6, 1915 
Intmst to July 7, 1915 (151 da.) 
Fifth payment April 3, 1915 
Interest to July 7, 1915 (95 da.) 
Sixth payment June 2, 1915 
Interest to July 7, 1915 (35 da.) 

Amount due July 7, 1915 



OperattoD 



12800.00 

140.00 

12940.00 



125.00 

1.16 

15.00 

.54 

10.00 

.28 

500.00 

10.49 

1000.00 

13.19 

300.00 

1.46 



isn.ia 

$1062.88 



673. Mercantile Rule. — Find the interest on the face of the note to the date cf 
^Hilement, if the date of settlement is not later than one year from date. Add this interest 
to the face of the note. Find the interest on each payment from the date on which it was 
made to the date of settlement (exact days). Add the several paymefits and interest items, 
and eubtract the sum from the amount of the note. 

Nora. — Should the date of settlement extend beyond a year from the date of the note, settle- 
Rxmt of the note must be made at the end of every year from date, then for the fraction of the year. 
if any. 
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WEITTEN PROBLEMS 

676. /. A note of $1460, datcnl June 3, 1914, with interest at 4\rc. has the fol- 
lowing indorsements: Aug. 6, 1914, SloO: Nov. 19, 1914, $250; Jan. 2o. 1915, $210; 
March 19, 1915, $290; May 20, 1915, SIOO. What was due June 3, 1915, by United 
States Rule? 

-?. On a mortgaiice of $5000, datetl March 6, 1914, with inten^t at 5^, the fol- 
lowing payments have been made: May 23, 1914, $950; July 20, 1914, $290; Oct. 17. 
1914, 8450; Dec. 18, 1914, $1000; Feb. 12, 1915, $1500. What is due March (>, 1915, 
by Mercantile Rule? f /"/^ 2. ^" 

5. A demand note dated February 5, 1914, l)earing interest at 5J^, for $2200, 
has the following indorsements: May 15, 1914, $25; June 11, 1914, $200; Aug. 20, 

1914, $10: Nov. 5, 1914, $250; Jan. 9, 1915, $300. What is due Feb. 5, 1915, l)y United 
States and Mercantile Rules? 

4. On a note dated August 6, 1914, for $5200, with interest at G^r, the following 
lia.Mnents have been made: Nov. 19, 1914, $550; Jan. 2, 1915, $30; March 27, 1915, 
$33: May 22, 1915, $38; July 23, 1915, $42. What is due Aug. 6, 1915, by United 
States Rule? 

S. 
$5000. Philadelphia, June 15, 1914. 

On demand, I promise to pay to the order of Morris and I^ewis, Five 
tbousand Dollars with interest at 5%, without defalcation, value re<H}iveil. 

H. H. Etter, 

104 S. Eighteenth St. 

On the above note the following indorsements have been made: July 30, 1914, 
$100: Sept. 16, 1914, $10; Nov. 18, 1914, $25; Feb. 11, 1915, $1000; March 18, 1915, 
$90: May 13, 1915, $25. What is due one year from date by United States and Mer- 
cantile Rules? 

6. A note of $2500, dated Aug. 12, 1914, with interest at 6%, has the following 
indorsements: Oct. 26, 1914, $400; Dec. 9, 1914, $40; Jan. 25, 1915, $350; May 25, 

1915, $25; July 15, 1915, $250; Sept. 16, 1915, $500; Nov. 5, 1915, $200. How much 
fe due Jan. 1, 1916, by United States Rule? 

7. What is due Mar. 8, 1915, on a note for $1878.90, with interest at 6%, dated 
Jan. 12, 1914, on w*hich the following payments have been made: Mar. 13, 1914, 
$100: May 18, 1914, $200; June 10, 1914, $75; Aug. 19, 1914, $150; Oct. 14, 1914, $250? 
(Mercantile Rule.) 

8. What sum will take up January 1, 1916, a note for $10000, interest at 4}^, 
bearing date of September 5, 1914, upon which the following indorsements have been 
made: January 2, 1915, $2000; April 1, 1915, $2000; July 1, 1915, $2000; Oct. 2, 1915, 
$2000? 
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l«j%inc t«i rrfiA) tlir li«n In ntlirf taw* tlir |v-rH4i n^Akinc tlir tlii^ 
U* !• Al4r til lrti\ At A l«ifirr |inrr tai iiiAkr A |irtiht 

fM^ In •1i»k-«ni luUlfr ■IaIiC a ' I*u1J" i« utir »Ui rt|«|rA\i4^ ti» Hfrw^t a 

A 1l^ |inr^ III fttitf-k. An<l A ' l«*mr' i« i»fir «l»ii rr»<|rA\fif« tfi \^\tm *Utnn \fi\rw^ \ 

* t^i* )«U\« Mfirk. rUfirvlinK tfi vit it At A hiclirr |irif r «hik A !■-«#' wik •tavli 
' ^jiifl rt|rrtinc l«» Ih|\ it At A loAir fiCVv- 

Mt. A MnMC i« A oitfiiUnjitKin to \*\i\ all tlw A%AiU>4r «tj|i|4v «4 a •t«ark. ad 
tt«Al th^MT IiImi liA%r mM •Iwift niJi% !■* Ufw»l4r to fuJtll tlarif r^mXt^Xm r^rrfpl b)r 
1*4% ing fr«<D tlir ritfiilAnAt*«tn At an r%i»rlAtant firvr 

(M. !«• liyyottMftIS atta k« i>f U«C»iU l« til 'irlMMlt tlirfti A* /•jliAlrf«J m^MiWj 

f<tf n**4ir% UifTitfinl 

MT. T9 ted 0001 wlMi WytH or 



l.tAiirtJC I ^hAt mutt I \m\ i**t I'rfl 
4 H 4 g K IC ttti-rk At 1<C| u«.aa1 )<^4rr««r* 

tCUl |4u> I^ArVa^ I r«|A*A> |iC;| 
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Example 2. — ^What do I obtain from 
the sale of 150 shares of N. Y. C. R. R. stock, S^ O 

at 118}, usual brokerage? / / 8" 

QuoUtion 118} less broko-age \ equals 118|. j , s^ ^ / ^'/ ^ 



// 7 7 ^3 7 S^/ui^^trc^e.,..,^ 



698. Rule. — Add the brokerage to the quctaiion and mulliply this sum {expressed 
as dollars) by the number of shares to find the cost of purchase; subtract the brokerage from 
the quotation and multiply this difference (expressed as dollars) by the number of shares 
to find the proceeds of sale, 

XoTE. — A list of the stocks named in the problems of this book \dio8e par value is other than 
$100 per share follows: 

Cototrtssa R. if., $50; Lehigh Valley R, R., $50; Lehigh Navigation, $50; Xorth 

Penn. R. /?., $50; Pennsylvania R. /?., $50; Reading R. R., $50; P., Wil, & Balto., $50: 

United Gas Improvement, $50. 

WUTTEN nU»LEM S 

699. 1. What must I pay for 750 shares Catawissa preferred at 53? 

Note. — ^When no brokerage is given, the usual brc^erage of J %, or 12§ cents per share, par $100, 
is imderstood. 

2, Through my broker I sold 1250 shares L. V. R. R. at 24|; what should I 
receive from him? 

S. Bought 600 shares Lehigh Na\ngation at 40, and sold them at 42, usual 
brokerage; what amount of money do I gain? 

4- My broker buys for me 800 shares P. R. R. at 59, and 350 shares North 
Penn, at 91 J; what is the full cost to me? 

5. I bought 500 shares Un. Gas. Imp. at 87|, and to-day it is quoted at 107}; 
what would I gain in net money by selling at once? 

6. Bought Pacific Mail at 57 J, and sold it during a decline at 41}; what did I 
lose per share? 

7. How many shares of Chi. R. I. & P. R. R. at 92| can I buy with $10000, 
and what surplus will remain? 

8. I sold 350 shares Lehigh Nav. at 47|, and invested in P. R. R. at 59J; how 
many shares did I buy, and what is the amount of surplus? 

9. How many shares of Reading stock at \\^ were bought throu^ a broker, 
for $2375? 

70. What is the cost of 100 Reading 1st preferred at 23H, 200 N. Pacific pre- 
ferred at 41 i, 300 St. Paul at 87i and 200 Atchison preferred at 25^? 

11. Purchased, through a New York broker, 100 Cent, of N, J. at 88|, 500 Dd. 
& Hudson at 112|, 300 Illinois Cent, at 99f , and 200 Lake Shore at 171^, Rnd cost 

12. Sold, through a broker, 200 St. Paul at 86f, 150 Lehigh Val, at 30J, 425 
Reading at llf, and 300 West N. Y. & Pa. at 2^. Find proceeds. 

75. Find the proceeds of the following stocks if sold throu^ a New York broker: 
100 Bait, and Ohio at \\\, 250 Wabash preferred at 15J, 200 Chi. R. I. & P. R. R. at 
76|, 150 West. U. Tel. at 84J, 25 Del., Lack. & W. at 158, and 300 SouthOTi Pac. Co. 
at 16J. .' 
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700. BQjinff and seDinf on margin. 

EIxAMPLE. — On June 4, 1914 A. Lamb instructed his broker to buy for him 200 
shares of a certain stock and deposited with him $2000 margin. On June 8 he bought 
at 89|. On June 24 he sold the stock at 87}. What is the balance of Lamb's account 
July 2? What is his loss? 



Dr. 



1914 

June 



4* 



July 



8 Bot. 200 shares Chi. 
R. I. & P.R.R. at 89i 
24 Int. on bal. 
2 Balance 



Margin deposited 
Balance received 

Loss 



A. Lamb 



17900 00 

42 40 

15S60S 



19478 43 



1914 
June 



it 



July 



Cr. 



4 Cash deposit , 2000 00 

8 Int. on bal. 1 33 

24 Sold 200 shares Chi. 

R. L 4 P.R.R. at 87| 17475 00 
2 Int. on bal. 2 10 



19478,43 



$2000.00 
1536.03 



$463.97 



NoTB. — The brokerage is added to purchase and deducted from sale, and interest is cal- 
culated on dafly balances. There is a credit balance of $2000 from June 4 to June 8, on which the 
interest is $1.33; a debit balance of $15900 from June 8 to June 24, on which the interest is $42.40, 
and a credit balance of $1575 from June 24 to July 2, on which the interest is $2.10. 

701. Baying and selling short. 

EIxAMPLE. — Aaron Bear sold ''short" December 1, 1914, through his broker, 
250 shares Northern Pacific R. R. pref. at 60j, and "covered" his "short" December 
15, 1914, at 56. Allowing \% brokerage for buying and selling, what was his net 
profit? 



Dr. 



A. Bear 



Cf. 



1914 < 

Dec. 15 Bot. 250 N. P. pref. 

at 56i 14031 25 

15 Balance SSS7 08 



17568 33 



« 



1914 

Dec. 

(( 

it 



1 Cash deposit 2500 00 

1 Sold 250 N. P. pref. 

at 60i 15062 50 

15 Int. on cash 5 83 

17568 33 



Balance 
Margin 

Gain 



$3537.08 
2500.00 

$1037.08 



Note. — On '* short" sales the stock is borrowed for delivery and replaced when purchase is 
mde. No iaterest is charged for this. The margin is allowed interest as in any other stock tran»- 



Sli STOCKS AND BONDS 

WUTTEN nU»LElfS 

TOL I. A speculator directed his broker to purchase 500 shares oi stock (par 
|SQ\ and d<ixi$dted 10% of par value as margin April 6, 1914. On April 8 the stock 
was punrha^itHl at 52|. On May 1 a divid^id of 3% was collected. On May 12 
t)ie stock was sold at 54. How much did the speculator gain, and what was the 
balance due him by the broker on May 14? 

i. October 5, 1914, my broker bu3rs for me 500 shares of L. V. IL IL at 29|, 
bi>Sbmi|^ J"^ and holds it till Fel»Tiary 25, 1915, then sefls it at 34|, brokexage as 
btlorc. Tbef>^ were no dividetids <m the stock. I put up 12500 as a margin in the 
hands of the broker at the time of purchase. What does be owe me at the time of 



«^. A breaker sciid ' siiort ** for I. Flyer. February 1, 1915, 700 shares Dhnois Steel 
at » and * cov«^'* sale Felwiiary 14, 1915, at 52f. What was Flyer's net pntft? 

ju. BoiQirht 150 siiares of P. R. R. at 55|, leoehrd a senu-aimiial dividend of 
:^ per oeait. and tiiesi Mid the sux^ for 55|. How much (fid I gain? 

/i. On Apnl & 1914. a ^perulator depashad S30CI0 with his broker, who por- 
<4ia^^ for him 100 ^iiares of iOock at S9. cixai^pni: |^ brokeraeeL On May 1, 1914, 
be Kwsvcd a drrkksnd of $lT5v. v>n CV-t<*ier 14. 1914. he sold the stoc^ at 92, charg- 
ini: i^ broi:cn^!e. and made sf^rrksnent*. tiiaxpi^ 6^^ interest, ftom much did 
the tf^ipsroolaik-c t«wcc* 

f'. Marrii l^ti^, t:his ytnu*. I ordeird my broker to pordiase for me 18 Municipal 
^^ SoiTid<v inT<?t^ ji^^ahk' Ajsril ^t(^ 

41^ mic^ii. Hf' |uirrha^i(vi Ajviil ?^ at lOTJ and iniiercsa.: April Xfh he eoDected 
The dK'idfsnv:: «1unt ^>. he ^lid at 10^ and ixm!ref«L and made acfttifipnt. Whit 
wa? my TRvifit if hr cha:|jec f^^^ mumsin and aB/wPetd me 4^? 

^ SwwHmScsr 1 Ar>. Tn> Sr*-^*<*r ^tviid '^^ih/tn ' w me llji ^lares «took (ISO) at ffli 
anr. r/*x*rf?e>r^ uw s^air Sw<««mSfc 24i>; at W^^ : what was my profit.? 

S >i5a?rl 4U,. thtt ^'wc. tny hcv^kcsr hoi^ht tar me 7S ^tiares BL Oeznt^ at 108J, 
K^.: >3a?<->. :^>. hf ^allw: Iat thr ^siiAok and :J*Nii 50 f^uot^ a: ll(f ; MnA 25di he 
^^trl Tiif Tnmaininf: ?:tha?T5< at l/)f^.. atwi^i^t^U^ t^arx'.aunv ^mymss^wns $1300, 
4mr, ^ was ali^^iv; 4f *", inwRrRa w: ir,x mo9K^\ ^x was^ Twnmd i*k pay ism ^Tc on 



ffTlM a« AMD »>»M 915 

BONDS 

A boad !• Ihr wnttrfi «4>lic»tft«ifi fif » mqwimtiiiii. iic «if a fitv. rouatv. 
fHair «ic lHf%minirnt. Ut fwy » rrrtjun rnxun ^ti tiMitiry »! a rrrtAin tanir «iib a 6Dnl 
imir i^ intrffvt. tMi>»l4r at rrrtain ivmnU 

lOL BosdS niav Ivdiiiited: 1 1 a* tii flir rliararlrr i>l iSr iwuing fl*iir|tt*r«l»i4i 
• ri'trmntrffit. ntutiKifail. nulnmil. rtr <. '«?' a» to w^univ Ut tinancjicr ilrl«^tuffv. 
fuarantrrtl ' , «.*t) an tci fMiqiiHr niti«tnj<*tiiifi. rv^ftrttiptntti rtr I a* t«i tntrrntt 

TOft. OofMHBMl iMldS ha\r tni w^untv ntlkrr t^uui thr faith aii«l rrv^lit *4 tlip 
pmifklr. IfMt iHtairtrv n»r|iiiniti«infi unualU m^urr tiMir Uif»iU hv a fmirtcac*' «*n a11 (^ 
part i4 tlirtr |»ni»^\ 

TOft. DtbMlVV iMlds an* i«»un| iiti ilir rfi^lii iif a r«*|tiinii»i4i. ainl mrr xtnm^ 
cim^l pf««iiam to pm\ 

TOT. CMpMI iMldS arr thtMr «ith •niall rrrlifiratni nf intrtrst allarhr«l vKiHl 
M^ t«f !«* rut cilT an«l |irr«rtiir«l fi»r pa>nirnt an liirv la^omr «iur Thrvr U«»iU and 
cfe«utBitia arr |aiyal4r !•» U-arrr an«l arr trai»«lrfml4>* >i\ •irli%rT\ Tlirar laiOiU mar 
br rrfutrmi a* t«i |infHi|ial 

TOO. EtflilV^d iMldS arr thtM* |ia%*l4r t«i tl»r rrci«tr>fr«| nvtirf «•# l«t ht« tifvlrr, 
th0^ arr tnutalrmlik* li\ a«»icnflirtit llir intrrrwt i« |«m1 liV cJirrk t«i tfir i««tirf 

TOO. tii4i<l« arr iwijnl in %an«Hi« dtttOBllttllOM, tHMi^ '■^nc *^i^ ni«wt r««nmt« 
Tlirv arr aiva%« i|Ui»tnl at «■» tiiuf h |v-r rrtit tif llir iMr %aiur 

TIO. riir IMMTHI i»n iMlds I* a h«r«l •'^larvr |«i4i ipijt «i tt^r nrt ramiQC* Hli^ 
Mitrfrvt !• t«Ml at rrfiilar atatnl fv-rvaU. annuaJU «rfiii<«tifi<iAil% tic i|iAarlrfi% Thm 

pnrvi|«I l« |Ml«i at t(«r rltiirBl*«4i iif tl«r linir fr«iffli t^ir airgiUtAUtr*! ti^4iu «vt aM<|ff 

■I a rv^Srfii|»i»i>n i»r •inkinc furnl. if a Ikiviim^m nir|a'ratfti4k. ii€ m a nnktric fut^l if a 
9iuni< it«J niir|»*r»i»««fi iH\m a M»ft««ratiiifi rr«rf\«na tlar nft.t t«f mirv-rn U^k*!* at 
a fitriil |irirr |irvir tt» tlinr ri|Mrat»iifi 

Til. BMid hfilUVS u*tAalh \'U\ antl •rll (atf**!* a", a fitnl |irv** aft»l mtrrvvt. <« 
■Mrlrt tin«^ ai»il mtrfrat 

Til. I^tf* IMifMl M rakulatr«l on thr I«m« *4 » .l#4WiU% %*-«# ..# SWiUt nmmih, 
fv^^ar^lW-^ iif thr nunila-f «*f iU\« in a nv^ith H^ frart*i4tAi |«ft 4W a B»«ith i« n^a- 

TU. A boad laMitftit at a pfiBiBB trft^U tji ilrrrrawr la «ai^ ^ it afifi^jarbM 
■uitunit Mftrr at niatunt% it «iU lir rrilmnrtl at it« farr %aiur vtuk- a bo^d Uj^^glbt 
ftt a dMMtPM r^irrr*|B«iltnKl% iiirrra«i^ in %ait«r a« it af>f^«r^«ia Bkalorilf 

NiTi TW •!»«# vtAWvMrftU tfr }mm*t *m ft«4tol 
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T14 1V> find cost whan bouf ht, iiroceeds when sold, i^ meooie. 

KxAMPLK L— WTiat must I pay for $12000, par value, of U. S. 4s regist»^ 
iit U3J? 2. What sum should my broker return to me from the sale of SS500, par 
x^luo. of l\ S. is coupon, at 114}? What b the annual income from eadi? 

lU^|+l«113i 

$1 JlW $13000 par value $8500 X 1 14|^ = $9753.75 market value 

IJS| .04 rate $8500 Xf^ = 10.63 brotera^p 



ia.V^W $4$0.OO » annual income $9743.12 proceeds 

TMX> $8500 par value 

$340.00— annual income 

nS. RruL — AiU vaU t}f broixTa^ to gv^daSiom aftd nuiUiply the gum by the par 
^vf /f XW hfifudf k^ ^^.nd €t*f^: s%dtro€i raU of hnoixra^ frxim qwoMum and multiply the 

djH^ynfit H 1^ par vo}yf ^'thf hctndf to f^nd pfrannidiL Or. Multiply the par value by the 
not (]fl irfntum^ U tnd thf irvwhmoi^. Add hfrekieTO^ to marbei value io find the cod; 
ffuhtNuH i/t j^W prwyiMk Mubiply A€ par vdl^ hp Btf intend ^ bomd Io find income. 



T». : X^lai^ ^11 ly^ The ^« .^ Sl^KXIft, par T»hic. <rf r. S. 45 coupon, at 128f? 
ir ^ h*: Xf)a>5 1 TijiT f.^ Ss?W r, S, 4< iioc2Si«rftd, as 127|? 

., 4 :soJ. S?v%iY» 1\ > ?i< Tif^rj^^ifcrid, a5 115>| and irms* prciwed? in U. 5. Currency 
fti Si' "ftrt ^^hh'i > iihf TWi? x^oc *■« KTf)»i> SmicirL V. laiMie&Tesa SIOQ. what the 

;. ^'njM wii: iftWV' irf\hurr c\ijk * Xax Pb*; n«« as !W If I «n i^nn at 98J, 
si^ur ^r'^^.rx'inc Tw d.^'idnnoN «^* life 4 i< xr^y w*'^*** 

f. KAu^h^ fCi^f^ilfi i^^r?An.l'».•; ^ 3*4 <*f*| lovA ^sv^id Thf«jxi aa nnrr si 1(C: irhat was my 

ts^*M^^ / .^mrwo V ix: XiA'-j^wrf ? \ >^iTHc?n;: Tumi CiAlc Bm^ds a3 !^, imenest payaUe 
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WmiTTEN PBOBLEMS 

719. /. Bought February 16, 1915, two ($1000) New Jersey Public Service 
Oeneral Mortgage 5% Gold Bonds at 90, interest payable semi-annually, April Ist 
and October 1st. For what amount shall I draw my check in favor of my broker to 
cover the cost of these bonds? 

2, I gave my broker, April 3, 1915, $10000 to buy City of Philadelphia 3J% 
mirK^ellancous improvement bonds, interest payable Januar>*^ 1st and July 1st. If he 
purchases for me ten bonds at 92}, what amount of money will I still have remaining 
to mv credit? 

3, I gave my broker an order to purchase for me five ($1000) Pennsylvania 
Railroad Ek)uipment Trust Series '* A'* 4% bonds, maturing in 1930, interest pa>^ble 
^larch 1st and September 1st, at 99}. He made the purchase to-day and sent me a 
statement of my account. Make out the statement. 

Note. — Wlien bonds are issued in aeries, they have generally a letter de«i|CTiati >n. 

4, A coupon bond bearing 5% interest has the coupons dated April 15th and 
October 15th of each year; March 10th my broker bought eight of these bonds for me 
at 108} and accrued interest. What do I pay? 

5, If 4}% coupon bonds, coupons payable May 15th and November loth, are 
bought February 10th, at 98} and interest, and after cashing 9 coupons are sold 
June 28th at 100} and interest, how much more did I realize on my investment than 
if I had invested the same amount for the same time in a 5% mortgage? 

6, Ha\'ing S22500 to invest, how many Baltimore db Ohio 4% bonds ($500), at 
06f and interest, can I buy, if the purchase is made April 5th, and the interest on the 
bonds Ls payable January 1st and June 1st. How much of the money is not invested? 
What wnll be my annual income from the bonds? 

7, April 18th my broker bought for me $12000 Lehigh and Wilkes-Barre Consoli- 
dated 4^ (Serial) Gold Bonds, interest payable June 1st and December 1st. He 
paid 104} and accrued interest. June 1st he collected the dividend; July 15tb I 
paid him the amount due on the bonds. What amount did I pay? 

8, Needing $25000 cash, I had my broker sell for me 20 Adams Elxpress 4s, at 
90} and interest. If the sale was made December 12th and interest on the bonds is 
payable March 1st and September 1st, how much additional money must I secure? 

P. Bought July 1, 1914, ten ($1000) Chattanooga Railway & Light Company 
First Mortgage 6% Bonds at 97|, interest payable June 1st and December 1st. 
What do I owe my broker? 

10. I gave my broker an order to purchase six ($1000) Tennessee Power Com- 
pany First Mortgage 5% Gold Bonds, maturing 1962, interest payable May 1st and 
No\'emlM»r 1st, at 95 j. He made the purchase to-day. What amount do I owe my 
broker, and what b my annual income from these bonds? 
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WUTTEN PBOBLEMS 

790. To find rite of income. 

Example. — Bought U. S. 4s registered, at 113. What is rate of inccMne? 

4%^113J%=3.54% nearly 

Or— 
$1000 bondXll3i%=^$1131.25 cost of bond 
$1000 @ 4% 40.00 annual income 

$40-5-1131.25 3.54%neariy 

721. Rule. — Diride the intered^ rate by the oast (quotation plus brokerage). 

12L 7. \Miat is my rate of income frcHn U. S. new 4s re^stered, bought at 128|? 

;?. What is my rate of income from City of Cincinnati 7\S^ bought at 127 J? 

5. What would be my rate of income from P. A R, Gol Mort. 4s at 86f? 

4^ What net rate do Catawissa R, R. ^ pav" an investor if bought at 105f ? 

5. Which is the better investm^:it — City of Camden 7s at 114 or City of Harris- 
bui^6sat 112i? 

7SS. To find tlie oost of an ]ntae5l4Mannf bond tbaX w31 jidd a given rate 
et moome. 

Example. — At what price must I buy 5^ bonds to get 7% <hi my investment? 
Xo brokerage. 

As quotations nm in <3|Ehtl)s, it is evident 
thftt the r««ult ohtftincd nnu5t ho oxprwfled in 7 )5.00 



ncMTiSi w0)th, which wouM he a husiness .711 cost., or 71| business result 

result, hut not a nnati>cmaTica] one. 

734, Rttje. — Dirid^^ th^ ratf expressed in bond by the raic qf income to be obtained, 

and the residt inV be tJte cost^ 

735. 7 . What would be the cost of hank ^ock paying annual dividends of 10%, 
so rhht the holder would roali«c 6^ on his investmcait? Xo brokenge. 

$. A hank stock whoso par is $50 sells at 140: semv-annual dividends of 10% 
are declared. At what price should it he sold to make it an S% investment? No 
hrokerape. 

S. At what price must I buy V. S. ne^* 4s to obtain S% on my investment? No 
brokera$re. 

4. Soutliwark Bank ^ock is $50 per ^^lare at par. It pi^ 29% dividends. 
VkTifit price may he paid for it per share to railise 8% on the cost? 

/>. At what price must I buy V. S. Currenc\' 6s to make 5% on my investment? 

6*. What must be the market price of a 5\% bond to yield the same per cent 
income to an investor as a 6^ bond bou$rht at 11(^, hrokeri^ |? 

7. A bond Ivw^rht on a 4% basis oost 112| and brokerage; I desire to purchase 
anot-her bond paxing the same rat^eof interest on a 8^% basis; whatsbocdd I pay for 
it? 

5. At what price mtist 4<^ bonds be purchased to yield 8|% on the investment? 
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796. To find aTerife rite of ineoma derired from a bond boafht and held nntfl 
ndoonod. 

Example. — What will be the average rate of income from a 4% bond bought 
at 118, maturing in 30 years? No brokerage. 



4% for 30 years 


120% 


Price rec'd on redemp'n 


100% 


Full return 


220% 


Cost 


118 


Received above coet 


102 


Average annual income ^f^ 




W -5-118= 2.88 




3540)102.00(2.88 




70 80 




31200 




28320 


Re 



Or concretely, 




Income on $1000 bond 




30 yr. at 4% 


$1200 


Bond redeemed 


1000 


Full return 


2200 


Cost 


1180 


Received above coet 


1020 


Average annual income 


34 



34 -^ 1180 =2.88, or 2^% nearly 



Result, 2.88% approximately 



28800 



787. Rule. — Add the income derived from the bond to the redemption value, «ub- 
iract the cost from this sum and divide the difference by the term of years; this will give the 
average annual inconik; the average annual income divided by cost will ^ve the average 
tale of income. 



WUTTEN PBOBLEMS 

/. If I pay 124} for a 4% bond maturing in 20 yeac^, what per cent, income do 
I receive on my investment? 

2, What per cent, on the investment do 6% bonds pay, maturing in 10 years, if 
bought at 112i? \ 

J. What per cent, on the investment do 5 per cent, bonds pay, maturing in 20 
years, if bought at 104}? 

4. If I purchase 5% bonds maturing in 10 years from date of investment at 89{, 
what rate per cent, of my investment will I realise? 

5. What rate per cent, per annum is realised from an investment in 4|% bonds 
maturing in 20 3rears, purchased at 95}%? 

6. If a 5% bond maturing in 20 years costs 86.59, how much will it net the 
porthaaer? 

Nan. — By bond and accrued interest tables used by bankers, the rate is easily 
the aritbiDeUeal process is somewhat tedious and oomplicated. See remark, page 230. 



T» 



ExjMPUL — ^What most be paid for a 4% bood mfttmiug in 30 1 



/£ 



30 TIE. ^ y^x or 
90^ derared inoosxie 
100^ redemptaoD value 
190^ delected return 

30 jre. ^ 4^ or 
120^ income reoeivwl 
lOOT^ redeniptian value 



to inodooe 



Or coDcreitehr, 

tlOOO bood at 4^ in 30 T'ears 

irill produce tI200 

Redeno^itian value 1000 

Full return 2300 

A 3^ incxme on $1000 

bosid would pve in 

30TcarB S900 

value lOQQ 

return 1900 

1900 ■> 2300,00 ( 115.78, or 115| nearly 



• :;>^»t»i)r lit 



220^:^ fuD return 

220 -i- 190 = 115.78 or price paid 

Besult, 115.7& appr ax imatehr 

or 
115?, nearlv 



B£MAEE&. — 1 : l^ierr- jire vshcmf: xnctfaods in use for dfaerxniniiig the spom^ amnuJ loeonie in 
^ (^ tiiif kind, cmr hemg batspd upon liie ncniditian th&i xhe n^nTiiw^l iDctcnxiP iziif^ be at onoe ran- 
v«n^ > cnrnpound intere$n : aDotiiGr. tiiat xhe income i« pm to other uses tiian iDTBttmcnt. Tbe aboTe 
nif^rvd if amxph- & buHincfif- inf?tbod of ^rBCcmi! & dffiteh- apprcndnuite re^tuh.. Fcr fxarvcsikiiee aod 
acrurari bond tablep are used. 

r2 riirure* m bond table?- miiT bf- found a? foliowfsi Add xhe diridend to tbe 
and dividf by 1 piuf xhe desired rati ' of incomr : add xhe dividend to tiiis^ resoh axid 
h} 1 pluf xhe T&xe.. and Af) rontiuuf af^ many time> a> xhert are diridend 
maturin of tbe bond. 



value 
divide 
until the 



I. Em.. — THndi jvU Tctvrri Tficei,ifed frfmi hmtd, incamt and vedcmptiUm^ by fvU 
retuTTi CLccrpicibh, aiid ih< rr./j'ufi wiJl hi the a^rproximak ctaL 



J . Hov muob TDusi bf- paid for J)^ hands, infiT4jni]g in 12years, in ojwier to realiie 
4\^^c oii tbt' imvcstinenl.. 

*. How murli mufn he paid for TC;^ bonds T^ ToaliTO SC^ on tbe inx^stment if the 
bnnd< mfiturr in 6 ynai^? Xo hrokorafrf^. 

.^. At whfti price ruxisil 40^^ hond<;, twiturinfr in 1920, be porchaaed in 1914, to 
yiftld 60^ on tbr invpsJnnnnt? 

/. Find rbc quotation of SC^ bonds, mfit^irinfr in 12 >*ea"rs, ToTmRae4^ on the 
invcstmont. 

/:. What f^oiiW br jmA .Ian. 1. If^l5, for^O^ bonds, inat4jni^ Jaaxiiajy 1, 1930» 
to nf»t B^/^ on the rnvesitmont? 



] 

j 



STOCKS AND BONDS 221 

BEYIEW PEOBLEMS 

730. 7. How much must be invested in I^ehigh Valley Gs at 10.3) to produce 
A vearlv income of SI 200? 

2. \\Tiat quarterly income will $29345.63 >neld if invested in U. S. new 4s 
coupon at 124}. usual brokerage? 

S. On July 2 I bought 300 I^high Valley at 28}, b30, and called for the stock 
July 21. What was the cost, including interest? What was my profit if I sold on 
July 21 at 311? 

Jf. What was paid for 400 Lehigh Nav., bought July 6 at 41}, 820, and delivered 
Julv 22? 

.7. A man having S45000 to invest, lK)Ught $10000 N. Y. P. A N. Gs at 104, 
SloOOO Ix»high Xav. cons. 7s at 129}, and S12000 S. H. & W\ 1st 5s at 106, and 
deposited the balance with a trust company which paid 2% interest on deposits. Find 
his annual income. What rate per cent, is it on his investment? ' •* ^ 7' V J ^^ 

6\ What per cent, income on the investment do 6 per cent, bonds yield, if pur- 
cha.*5c<l at 104f (brokerage i9c)? 

7. Which >*nll produce the greater annual income, and how much — S35000 
inve^te<l in stock at 297 pa>dng 5% quarterly dividends or the same amount invested 
in stock at 1 18 paying 3% semi-annually? 

8. Bought through a broker sufficient 4% bonds to produce an annual income 
of $1000. What did they cost at 123} and what is the per cent, of income on the 
investment? 

9. A invested S25000 as follows: 100 shares of 5% stock at 102, 50 shares of 
6^. stock at 136|, 25 shares of 3% stock at 80, brokerage J%, and loaned the balance 
on mortgage at 5%. What Is his total income? // 7 ^ *f 7 

10, How much invested in 5% lx)nds at 122| will produce an annual income 
of $1000? 

//. June 2, 1914, a broker purchased for the account of a customer 600 shares 
of st<x*k at 62|, the customer depositing $3000 margin. July 8 the stock was sold 
at 71. What was the gain? (Usual commissions and interest.) Yf^ ^'^ ^ ^ 

12. My broker sold "short" for me on July 2, 1915, 500 shares of stock at 1271, 
iml "covered*' on July 22 at 126. What was my gain? 

i5. Smith purchased, through a broker, 500 Reading at 12, 200 Lake Shore at 
170}, and 100 Illinois Cent, at 99}. He sold the Reading at 12}, the Lake Shore at 
172, and the Illinois Cent, at 98}, investing the proceeds in U. S. 48 at 124). What 
pn* cent, annual income does he realize on his original investment? 

\!^, Bought May 1st, 1912, 3 ($500) Portland Railway Light and Power Company 
First and Refunding Mortgage 5% Sinking Fund Gold Bonds, dated Feburary 1, 
1912, at 96}, interest payable February 1st and August 1st. Sold the bonds April 21, 
1916, at 98. Explain the nature of this bond, its security and its retirement. Find 
ont per cent, of >neld, and the proceeds. 
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it^. At what rate should stock paying annual divide&ds of 15% be bou^t to 
realuse 5J^ on the investmoit? 

16. Chemical Bank Stock is quoted at 4000; what rate of divideod should it 
pay to give the investor a 6% inccMne? 

17. A man buys Bank of North America at 260, which pays 20% dividnid 
(par $100). What is the rate of income to the investor? No l»x>keiage. 

IS. Bought 150 shares of P. R. R. stock at 55|, received a semi-annual dividend 
^ ^1^-7 ^^ then sold the stock at 55|. How much did I gain? 

19, Which pays the better intej^est — railway stock at 147 (par $50), which pays 
20^ dividends, or bank stock at 237 (par $100), which paj^ 16% dividoads? No 
brc^erage. 

^, A market company has a ca]Mtal stock of $100000 divided into shares d 
$100 eacii. Tbex have a bonded debt of $250000. Their receipts for the yenr are 
$50000. Ex|)ense$s exdu^ve of interest, $1 1000. H^ey, of rig^t, will pay the interest 
0!D their bonded debt and divide the balance among the stockholdets. What rate 
of dividend will they pay the stockholders? 

fjf. Which pays the better, to buy a New Jcraey 7% mcutgage at 5% discount 
or a Pennsylvaiiia 6^ mortgage at 10^ discount? No brokerage. 

£S. Wliat is my rate of income from Reading Terminal 5s bought at 118}? Usual 
brokerage. 

SS, If I buy $10000 (par valued U. S. Crov, 4% bonds at 112, payaUe in ten 
year?;, and receive $400 each year and the prin cipal, $10000, at the eod of the tenth 
year, what rat-e of interest have I received on my investment? 

£4- 1 bought stock, par $50, at 6|% discount, and received two semi-annual 
dividends of 2J^ each; 1 then sold the sto(i at 7% discount, nettai^ a gain of $50, 
aftor pacing a broker \% for buying, and tije same rate for seDing. How many 
shares were bought? 

S/i. A owned suflRciont V. S. 4s, 1907, to pay him an annual income of $300; 
he sold them when they were quot^vl at 113 J, brokers^ J%, and inve^lied the pro- 
ceeds in h^c R.. R. stock at W^c premium, brokerage J%: find his change of income, 
and the surplus from the sale of the bonds. 

1^. If stock hoi^ht at 110 pa>^ ^i\^c o^ t;he in\*estment, what rate of dividend 
doej5 the stock pay, and what rat^ of intorest would it >ieJd if the price sbouUl advance 
20^ (brokerage not considered -? 

^7. M1\H\ THtc of intorest does an investor receive on his money who buys, through 
A broker. V. R. R . stock, ($50^^ , at $61 , if this stock pays a semh-annual dividend of 2j%i 
and the rat-e of brokerage is J^? 

BS, 1 owjx sufficient mining stock, par $50, pa>ing a s^ni-annual dividend of 2}%» 
to >neJd me $400 annually. The THt^ of brokerage being J%, and the market value 
of the stodi being 67^, how many 1'. S. S% bonds could 1 get if 1 were to sdl the 
stock and invest the proceeds in bonds at 107 J? ^Tiat would be my sutpbis? * What 
change will be made in my income? 



EXCHANGE 

711. BickMft %• ttir nirltMiil or •\*1rfti lt\ tthirli i1pI>U atrr wttU^I tariw! 
ppr*«*n« III itifft rrnt |ilArr« witlwHit \\*f mt'lnml tmiDMiiiaPiifCi *4 tlw* ti»iif»r> It niaM*U 
lO Uv- ffi^inc «*f mTivinc 4if a •um nl iiNiiirv in iicir |iUrr> f«if ji l*ill tknirniic vhr |«>* 
wwnl 4 if ftfi n|un»lrtit •iitti in atmllirf 

l*A>nirfit lti*\ U' nia«W* !•% ilink*. laMtal nJM»ttr\ iirtlrr* r%|trr<M ltkitfir\ <in|rr>. 

U-lr|rra|*li um^wy «*ntt'ffv. I«nk ilnJl iir ••4tin>rfi*ial ilmft 

Ttt. Buk Dnfli t^n* i\m* |tniiii|ici) iiirait* rfu|4i»>T<il ^*y lurtrhanu in ts»*kiac 
frtnittAn'^v^ fn«ii cifir fmrt «■! liar r«Hintr%- t«» annllirr ll*nk« lnratfvl in tlir anudW 
c«tir« An<l ti*ttUtt i«f tlir oi(inir>' k«^*fi ni«itir\ iftr{*»Mtr«l in tlir crv-at hnanruil cmtrfv, 
Mtrli %• Nm ^tffk. C'liirac*'. I^Mt^ift. niiU«iH{»(a9 Si Idnit; IUItm»iirr. Nr« llrirttAi 
AAil >ftn I r»nci*oi Ilir Iciuk* «lr:i« ii|»>fi U»«-ir Ai«tMinU in ili^tant ritir^* ami trll 
thnr <lr»ft4 l«* tlirtr <-u«li4iH-r«. ituikitiC a |ir«i||( «fn tiar r^kargr f«if rtrlokngv* ' tl^^' 
ftWi t'«i\ f*<<iiiiirri uil itnJt*. «tr««n li\ «rt»r turrrliant uimm mn^»t ktrt •!*• irwra him 

Bv<ir^ ai»il tr«li«liiit Uir^vr tn Otrir i-«arTr«|a4»ilrfiU ft*f r«4W«^»ii(l. thu* krr^atigt IhrtT 

73S. Ih^fU il|ain NMT TOfk arr rltrnal\rh iMTvl in rifrrtinc rtrlftanc** t«-f«««ii 
t^ *'\\itf (iiiai)ftal ftfitflr* *4 t\ir Miiiiitr\ Nni Y«iCk i« tliun \}^ uiiinkatr rw^^trf vi 

TS4. IliT |inn<i|aiJ finan«uJ f^ntrr* nf Kunifr art- l^it^k^ Pan* Itiittrt^Uoi. 
Antfirqi. Ilantlrtiff \ imna. l»rtir\a iWrlin. Iruikf*i#i anri Itrrttirti Lm4m m 

Ihr rrnirr 4if rif luin(f' f«>f thr r«4fili»rrr«- til iftr ••■#l<| 

TMl a dnfl, <*r bfll oC WCkMgV. I* an •■Cilrr «ira«n >•% ^^v* |«-r«iici ifjr |/«tf«r) 

U|»iCl anivtlirr ttjr ffntwrr ll\ IIMC *» A ilifrfn-nt |K.ft*«* •|ir«*tiri|[ t^^ '1r^i-^'*9 t«> |i«^ 
A •Mtl« 4af tl»i4)r\ t«» tlir ftfilrf nf tlv i|r:%ttf r nr til a tkiir«| |rf«*n ^tur ^'fn 

TMl Mb oC WCkMgV arr III t«iM kitai* f'^tt^n at»l -tt^wiftr 

TfT. A faffVlfB bfll OC Wfhilfl i« ''ft- |ai%at.v^ III • 'i-in'fh .^p^-f l^.an YPy *tm^ 

m •^iirh it I* tlrattn 






U I fitt f Aammnf wrhiin «k*i»t^i« ••«) t)ir r«.ckiiifr«i ,i tr^ /%^. fiaUf^«« 

lfl^«««-n tlifir rrfit f ittr^ If 111 I'tif- « I* « %•%•'« \<>fi tbrfv t« tilCir iftnuatel f •« l^afla 
tjtfi affa»t^irf rtt\ a« >t I^hu* l>iil a Uff*- .trtii^n.! iti **t |4<*44«fii^ tlraita t<i Nr-« ^ .^^ 

tlir (uflvU of M IjrtAia liafik* «iCl iittaMlt III Nr« ^ .»rk •ill ftfviaiW* rlf^tat^r^t iKftT 
U» thm r«4lill%a<Ci ttar |triit- «•! r%. fjUiKr nci \r« ^ iif k nwn *•# kt at a l^vtUijili t^ 

|i«r>a«U in Nni ^ tifk. •!■-» at a (iMrtiont Ilv r«tr iV ri JWiik«i. t%0nMmmlf 
rtrliMifr. M aH4tnir> tlrfstMlniC ttii4 «jO tf^k* n«dilajaa 
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740. With reference to time, drafts are drawn in three wa3rs: at sight, a certain 
number of days after sight and a certain number of days after date. The first are 
called sight drafts; the other two are called time drafts. 

741. Time drafts are discounted in the same manner as promissory notes. 

742. To find the cost of a draft, the face being given.' 

Example 1. — Find the cost of a draft for $1200, exchange J% premium. 
$1200 Face of draft + J% of Face of draft, or $3 = $1203 total cost 
Example 2. — Find the cost of a draft for $800, exchange }% discount. 
$800 Face of draft - }% of Face of draft, or $2 = $798 net cost 

743. Rule. — Multiply face by par (100%) plus the rale of premium, or by par 
less the discount. Or, Add the premium to the face or stMract the discount from the 
face. 

WUTTEN EXEECISE 

744. Find the cost of a draft for 

7. $1000 at ^% discount 4- $3875.50 at A% premium 

2, $2000 at \% premium 5. $9217.84 at ^% discount 

3. $5000 at i% discount 6, $7382.19 at ^% premium 

745. To find the face of a draft, the cost and rale being given. 

Example. — ^What is the face of a draft that cost $6015, exchange J% premium? 
$1.00 of face + {% of Face, or .0025 = 1.0025 
6015 -4- 1.0025 = $6000 Face 

746. Rule. — Divide cost by par (100%) plus the rate of premium or by par less the 
discount. 

WKITTEN EXEECISE 

747. Find the face of the following drafts (amount given being the cad^ and the 
rate expressed in dollars and cents per $1000) : 

1. $6234.18 at SI. 25 premium 4- $5675.00 at 25 cents discount 

e. $3697.25 at S2.50 discount 5. $8322.12 at $2.00 premium 

3. $6800.00 at Si. 00 premium 6. $4725.80 at $1.75 discount 

WRITTEN PROBLEMS 

748. Find the cost of the following drafts: 

1. A 30-day draft for $5000, 1% premium. 

ExPLAXATiox. — At 1% the premium is $6.25, making the cost $5006.25; but the disooiint on 
the face for 30 days, or $25, will reduce the cost by that much ($5006.25— $25) or $4981.25. 

e, A 60-day draft for $7,500, |% discount. 

3. A 20-<lay draft for $9873.25, ^% premium. 

4. A 12-day draft for $6589.62, 1% discount. 

5. A 33-day draft for $4437.18, |% premium. 

6. Find the face of a 30-day draft that cost $7289, $1,25 premiiun. 

Explanation. — .\dd the premium on $1 to $1, tiien subtract the interest for 30 days; divide 
this into the entire cost. 
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7. What Is the face of a 36-day draft that cost $4578.27, 50 cents di!KH)unt? 
S, Find the face of a 63-day draft that cost $5539.65, |% premium. 
9, I wish my agent in Chicago to buy 2000 bushels of wheat at 68} cents a 
bushel. If his commission is 2% and exchange |% premium, what will be the cost 
of the sight draft I send him? 

W. A cotton broker in New York sells for a dealer in New Orleans 300 bales of 
cotton averaging 470 pounds each at 7f cents per pound, his commission being 5%. 
The dealer in New Orleans draws a 60-day draft for the amount due him ; how much can 
be get for the draft if exchange is $2.05 premium? 

77. A of New York owes B of San Francisco $15000. If exchange is f% pre- 
mium, how much must he pay for a 30-day draft, the rate of interest being 6%? 

12. A man in St. Louis sends to a New York broker 500 shares of stock with 
instructions to sell and remit proceeds by bank draft. If the broker sells the stock 
at 87f and exchange is \% premium, how much does the St. Louis man receive? 

75. A commission merchant of Boston sold a consignment of 988200 pounds of 
wheat at $L20 per bushel, charging 2}% commission and $85 for other expenses. If 
exchange is at )% discount and interest 6% per annum, how large a draft, payable 
20 days after sight, can he buy with the net proceeds, allowing 4 da3r8 for trans- 
mission of the draft? 

74. A jobber purchased a bill of goods at $7865.95 less 5% for cash. To make 
immediate payment, he discounted a draft for $2836.75 due in 48 days, pa3ring }% 
discount; a note for $3578.25 due in 27 days, paying \% discount; and purchased a 
bank draft at }% premium for the balance. What was the face of the bank draft? 
What will it cost? How much was saved by paying cash? 

15. A draft drawn at 20 da3rs after date was presented at bank for discount 12 da3r8 
before maturity. If drafts are selling at $3.25 premium and $5687.45 was realiied, 
what was the face of the draft? 

16. My agent sold produce for $15685 and charged 2\% commission. He then 
purchased a 60-day draft, paying f % premium, which he sent to me. Twenty-three 
days before maturity, I had it discounted. What did I receive? 

77. My agent in Chicago bought $10000 Chi., R. I. & Pacific at 96f and 87 
flhares 111. Central ($50) at 57}. To pay for the stock and brokerage, I purchased a 30- 
day bank draft, exchange }% discount; what was the face of the draft, and what did 
it cost? 

18. My draft on Peter Gray at 20 da>'s was returned to me 4 days after acceptance. 
Elight days later I presented it to bank for discount. I received $5.48 less than face 
value. What amount did I receive? 

19. Sent my agent 350 bbls. potatoes, on which he paid $18.50 charges. He sold 
tbem at $2.85 a bbl., charging 2\% commission. Cash pa3rment being made, a dis- 
oouDt of 3% was given the purchaser. After deducting all expenses, the agent 
remitted by 30-day bank draft bought at a premium of $3.25. What difference would 
it have made to me if he had remitted by Express Money Order, pa3ring 15 cents per 

$100? 

to. I have a 20-day draft which cost $9468.75, bought at f % premium. Eight 

days before it was due I had it discounted and also had discounted the same day a 
MVday acceptance, the face of which was $4385. What were the proceeds of the two 
dntor 
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748. Foraicn eithanfa is the setUeinent of debts by means of bills drawn in 
ODe country and payable in another. 

780. The sum of a forsign biU of exchanfe is expfessed in the money of the 
country on which it is drawn. 

XoTS. — Forei|:n hflk are usually drawn al sighl or at 50 dayt afler ti^kL No diaoount is red[- 
oBed on OCMiay biDs, as the quotation inchides the aOowanoe for time. 

751. The intrinsic par of exchaofe is the value of the monetary unit of one 
country* in that of another, based on the ocHnparative wdght and fineness of the 
coins as determined by government assay. It is scxnetimes spoken of as the mint par. 

782. The rale of exchaofe betwe^i countiies and dties varies according to 
ccHnmercial and monetary conditions, but the intrinsic par of gold standard countries 
remains at a fixed ratio; e. y., the United States goM dollar contains 23.22 troy grains 
and the E^n^i^ pound sterling 113.0016 troy grains or 4.8665 times the value of a 
dollar. Customs duties are computed on an intrinac par bass. The premium or dis- 
count of exchange depends primarily on the balance of trade, but is also affected by 
the ownership in one country of the investment securities oi another, etc Exchange 
in the debtor country or city will be at a pH^emiimi and creditor oountiy or city at a dis- 
count ; consequently, the buying or selling of exchange is det^mined by cost of 
exporting or importing gold bullion, which is about }% to f % between the United 
States and Great Britain, and a correspondingly lower ni(«^ between dties of the same 
countrj\ 

7SS. Cooimeraal qooMMiBS of f or»gn exchange are g^ven by means of equiva- 
lents, without roferenoe to the par value, 

754. Stenfiiif exchaofe is quoted by giving the value of £l in dollars and cents; 
as, 'Sterling exchange^ 4.96i @ 4,88" means $4.96| « £1 for 60-day Mb and $4.88 

= £1 for sight bills. 

« 

755. Szdiaii£e on Ftaaoe, Belfiom or SwttMritiid is quoted by giving the 

value of $1 in francs and centimes; as, **Paris exchange, 5.15 @ 5,131'" means $1 =* 
5.15 francs for 60-day bills and $1 = 5.13J francs for sight bilk. 

756. Xxichaiige on Holland is quot<vl by gi\ing t^e value of 1 guilds* in cents. 

757. Xxichaiige on Qennasy is quoted by giving the value of 4 marts in cent^' 
as, 94? ^ 94| moans 94| cents = 4 marks for 60-day bilk and d4| cents «= 4 m^rl^ 

for sifrht bills. 

758. It is proxidod by an Art of Congress that the values of the standard coi^*^ 
of the nations of the world shall Ix* estimated at stat<Hi intervals by the Director ^^ 
the Mint, and be proclaimod by the Socrctarj' of the Treasury. Tlie following t»l>^ 
shows the values of the foreign moneys of ax?count as published April 1^ 1914. 
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Ciiaft, April U IMA 



CX>IXTRY 



Arcrntin^ Rrpubbe 



\ u*t nil- H ungjkry 
Hrlffiuin . . . 

IW>livia 

Broxil 



VALUC8 OF FORCIQN COINS 

StAwUnl Monetary 



Unit 



Gold 



P^ao. 



Canada 

Crotrml Amer. Rut«»— 

CoatA Rira 

Rrititli Hoodurma 

Guatrmala 

Hooduraa 

NVanonu 

Salrador 
Chile 



Cbma . . 
CokMnbia 



1 



Gold. . . . Crown. . 

Gold Franc . . 

Silrer . . . BoUriano 

Gold M Jrna. . . 

Gold Dollar ... 

Gold ' Colon . . 

Gold Dollar . . . 



Denmark 

Ecuador. 

Ecpt 
Finland. . 



StlT«r 

Gold 

SUT«r 



Pmo 
Pmo 



f Taei: 
\ DoUarl 
Gold Dollar 



Gold 
Gold 



Crown. 
Sucre. . 



Gold Pound 

100 

Gold Mark. 

Gold Frane. 



German Empire 
Great Britain . 



Gold 
Gold 



Gi 

llaiti 

India (British) 

Italy 
Japan. 
Liberia . . 
Mexico. . . 



Mark 

Pound 
vterlinc 
Drachma. 



Gold 

Gold Gourde . 

Gold Rupee*. 

Gold . . ' Lira ... 

GoW Yen ... 

Gold i Dollar. 

Goki ! P^wt ... 



Netberiaods Odd Florin 



Newfoundland. 

Norway 

Panama 



Gold Dollar 

Gold Crown . 

Gold Balboa 



Persia Silver Kran 



Feru 

Philippine lalands 

I\»rtucal 

Roaaia 



i Value in . 
' terms of ' 
ir.S.cold 
I doUar 



COISA 



.203 

.in 

.389 
.546 

1.000 

.4f» 
1.000 

.422 

.365 



1.000 

.208 
.4S7 



4.MS 
.103 
.103 

.238 

4.8MH 
.193 

.965 



i 



Gold: arirentine <f4.K24) and *i srcentutc 

peM> and diriatona. 
Gold: 10 and 20 rrowna. Silver: 1 
Gold: 10 and 2U franca. Sihrer: 5 t 
Silver: boliviano and diviaions. 
GoM: 5. 10 and 20 mUreia. Silver 

iniireift. 



SiUier; 



4. 1 and 2 



Silver: 



and divisions 



Gold: wcudo (f 1.825>. doubloon (r2680>. and 
dor ($7,300). Silver: peso and di^ 



I 



Gold: condor ($9,647) and doablf condsr 

GoldTl 6 and 20 erowm. 

Gold: 10 sucrea ($4.8665). Silwr: 



Silver: 



and divi- 



Gold: pound (100 piasters). 5. la 2C and 50 p&a»> 

tfers. Silver: 1. 2. 5, 10 and 20 pinswrs. 
Gold: 20 marks ($3,859). 10 marks ($199)- 
I Gold: 5. 10. 20. 50 and 100 franc*. Stiver: 5 

Gold: 5. 10 and 20 marks. 

Gold: soTsnicn (pound scarlii^ and H sov- 

GoldTi^io. 20. SO and 100 dmehmas. Silver: 5 

drachmas. 
Gokl: 1. 2. 5 and 10 fourdca. Sihrer: toorde and 



.3244H: Gold: sovetaisB (pound stertint). Silver: rupee 
and divisions. 
, GoU: 5, 10. 20, 50 and 100 lire. SUver: 5 lire. 
! Gold: 5. 10 and 20 yen. SUver: 10. 20 and 50 )<en. 



.193 

.498 

1.000 

.498 



.402 

1.014 

.268 

1.000 

.1704 



Gold: 5 and 10 pesos. Silver: doUart or {ptm») 

and diviikMS. 
Gokl: 10 florins. SUver: 24. 1 florin and divi- 



I 



tiipain . . . . 

tkraiu Settlemenu 

v^weden 

^i^witserland 



Tarkey 
Vrucuay . 
Vearsuela 



Gold Ubra \ 4.8664 

Gold P^eo .500 

(Sold iMUms.. . 1.080 

Gold Ruble .515 

Goki I Peseta 193 

Gokl , DoUar . 1.00 

I slerlii«| 4.8664 

Ck>ld Crown... .268 

Gokl Franc 193 



Goki 
Gold 



P^so. 



GoM , Bolivar 



.044 

1.004 

.193 



<3old: 2 doUars ($2,028). 
(joki: 10 and 20 crowns. 
OoM: 1. 24. 5. 10 and 20 balboaa. SUver: 

GoM: 4. 1 Md 2 tomans ($3,409). SUver: ^. 4. 

1. 2 and 5 krans. 
Goki: 4 mkI 1 Ubra. SUver: sol and diviakms. 
SUver peso: 10. 20 and 50 cenuvos. 
(3oki: 1. 2, 5 and 10 mibeis. 
GoM: 5. 74. 10 and 15 rubles. SUver: 5, 10. 15, 

20. 25. 50 and 100 copeksw 
Goki: 25pcaetas. SUver: 5 pesetas. 
Gold: sovmicn (pound starttnc). SUver: dol- 

ft -* ^* • _i 

lar and d i v ist oas. 
CSokJ: 10 and 20 crowns. 
Goki: 5, 10. 20, 50 and 100 franca. SUver: 5 

OoM: 25. 5a 100. 250 and 500 pinMers. 
(Sold: peso. SUver: peso and divisions, 
(3oki: 5. 10. 20, 50 and 100 bolivars. (Wver: 5 
bolivara. 



L 



Nora^— The coins of sUver-standard countries are vahied by their pore sihrer eonteola. at the a^ 
^ ntlvtr for the three months preceding. 

* The sovereign is the stanoard coin of India, but the rupee ($a3244H) ^ the current coin, valusd at 15 to th« 

t Seventy-five eantigrams fine gold. t Value in Mexico. $a498. , 

IThe ourweni coin of the Straitt Settlements is the sUver dollar issued on Government sceount and has been given 

» UnuUve value of $0.5677584- ^ , * .. . . -^ ^ 

I The valne of the taal rmm in the different provinces. The values are as follawa: Amov $.692. Canton .690. Cheefoo 

^l.Chin Kiang .676. Fuchau .640. Haikwan (customs) .7(M. Hankow .647. Kiaochow .670. Nankin .685. Ninchwang .649, 

S^^PO .665rPiking .674, Shanghai .632. Swatow .639. Takau .648. Tientsin .670. 

VThe dollar has the foltowing values in the respective provinces: Hongkong $.423. British .423. Mexican .427. 
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The rates in the foregoing table are used at the Custom House in estimating 
the value of foreign merchandise on invoices made out in fordgn currencies. 

769. To find the cost or value of a forei(n bilL 

Example.— Find the value of a draft for £120 ISs. at 4.867. 

$4,867 
120f 
584 040 
36501 
$587,690 Result, $587.69 

760. R\TLR.-^MuUiply face of bill by unit quotation of exckanqe, 

WBITTEN PEOBLEMS 

761. Find the value in United States money of 

7. £375 at 4.88 6. £782 15s. at 4^i 

t. 2340 francs at 5.15 7. £524 7s. 4d. at 4.86| 

5. 978 guilders at 41i 8. 7643.12 francs at 5.13| 

^. 1200 marks at 96} 9, £1142 18s. 3d. at 4.88| 

5. £562 8s. 6d. at 4.86| 70. 3789 guilders at 41} 

762. To find the fMe of a foieicn bilL 

Example. — Find the face of a draft on London costing $587.69, exdiange 4.867. 

£1207499+ 



008t. 



4.867)587.6900000 




4867 




10099 




97 34 




36500 


£.7499 


3 4069 


20 


24310 


14.9990 


19468 




48420 


Result, £120 1S& 


43803 




46170 





Note. — The exact result is not obtained, owing to the ignoring of the smmll teotioii in finding 
76S. Rule. — Dimde xydue of bill by unit quotation of exchange. 

WMTTEN fXEKCVSK 

784. Find the fa<^ of a bill that costs 

1. $738.72 at 4.89 (Ix)ndon) 6, $2575.84 at 4.85J (Lond<m) 

e, $975.18 at 5.14J (Paris) 7, $395.97 at 4.88| (London) 

5. $840.75 at 41 1 (Amsterdam^ 8. $1892.33 at 95i (Hamburg) 

4. $1238.29 at 94| (Berlin) 9, $5698.77 at 5,161 (Geneva) 

5. $3472.30 at 5.17 (Antwerp) 70. $7535.44 at 9^ (BiemA) 
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WKITTEN PBOBLEM8 

766. /. Find the value of a draft on Vera Cnus for 3426 dollars at .662. 
S. Find the cost of a draft on Shanghai for 6847 taels at .901. 
5. What will a draft on St. Petersburg for 13625 rubles cost at .488? 

4. Find the value of a draft on Yokohama for 24677 yen at .658. 

5. What is the cost of a draft on Havana for 36355 pesos at .926? 

G. A Liverpool merchant buys 40000 bushels of American wheat at 69 cents 
m bushel; how much does it cost him to remit by draft in settlement, exchange 4.88)? 

7, If U. S. 4s are quoted in New York at 112, what is the equivalent London 
quotation, exchange 4.88? 

Note. — American securities are quoted in London on a fixed basis of $5 « £1. 

8, What is the equivalent New York quotation of stock quoted in London at 
87], exchange 4.88}? 

9, How much must a London merchant pay for a draft on Bombay for 30000 
rupees, exchange at Is. 3fd. (for 1 rupee)? 

10. A cargo of wine invoiced at 23642.80 milreis in Lisbon is worth more than 
a cargo of coffee invoiced at 25000 milreis in Rio Janeiro. How much more in U. S. 
money? 

77. A manufacturer in England drew a sight draft on an importer in New York 
for £978 15s. 9d. What will it cost the importer to pay the draft at $4,865? 

7^. A grain firm in Philadelphia drew a bill of exchange on a Paris firm forS32750. 
If exchange in Paris on Philadelphia is quoted at 5.175, how many francs are required 
to pay the draft? 

IS. A Baltimore merchant drew a 60-day draft on a debtor in France for 18700 
francs. What should a Baltimore banker pay for the draft, allowing interest at 4%, 
if demand exchange is 5.18}? 

74. I purchased a draft for 18675 francs, and another for £35 8s. lOd., the former 
at 5.17), and the latter at $4,845. What must be the face of a 60-day note, dated 
and discounted to-day, that will yield the needed money? 

75. During a trip through Europe, A spent 3 days in Naples, 25 lire per day, 4 
days in Rome, 30 lire per day, 5 days in Berlin, 26 marks per day, 2 weeks in Paris, 
20 francs per day, 12 days in London, 28 shillings per day. What were his total 
expenses in these cities (United States money)? 



TAXES 



766. A tu is a sum of money assessed on the person or property of a citbseo 
by the government to defray public expenses; as, a city, borough or town tax, county 
tax, state tax, e^n 

767^Th^HRqp^veniia8 of the various state and local governments in the 
United ^ReHlre raised by direct taxation upon the property, and in some of the 
states upon the polls and personal incomes. 

768. The public revenues of the National government are raised by indirect 
taxation in the form of duties on imported goods and the internal revenue taxes 
on liquors and tobacco. Recently a direct tax has been levied on incomes above a 
certain amount. 

769. A capitation or poll tu is a specified sum levied on the person of every 
adult male citizen. 

770. Property tues are divided into two classes — (a) taxes on real property 
or real estaie^ i. e., lands, houses, et<;.; and (b) taxes on personal property or personal 
estale, i. e., horses, cattle, vehicles, furniture, money, stocks, bonds, mortgages, mer- 
chandise, etc. 

771. To find amount of tax. 

Example. — What is the amoimt of tax on a property assessed at $2250, rate 
13 mills? 

2250 X. 013 = $29,250 

772. Rule. — Multiply valuation by rate expressed decimally. 



TAX DUPUCATE 



773. 



1, 
2, 
3, 

-$. 
5, 

6, 

4 . 

s, 

9. 
10. 
11. 
1£. 
IS, 

15. 



Valuation 



$5000 
$3000 
$2500 
$12500 
$8000 
$6500 

$800 
$7250 
S4300 
S1350 

$950 
$4000 
$2000 
$1700 
$3900 



Countv Tax 
15 mills 



RoadTax 
8 mills 



School Tax 
10 mills 



Poor Tax 
2mills 



Total 
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774. To flnd'fft^lFtu required to raise given amoiml of tax. 

Example. — Required tax rate on assessed valuation of SI 700000 to raise a 
school tax of S18000, 10% of levy being uncollectabic and cost of collection being 2%. 

Sl.OO of tax levied .882 ) 18000.0000(20408. 163 total amount 

. 1 ^f tax un collectable 1 764 to be levied 

"" .90 of taxcollectable " . ~3600 

.018 amount paid collector on each ^^ 

_ SI of tax levied _ 7200 

.882 net amount received on each 7056 

SI of tax levied 1440 

882 
1700000 ) 20408.163 ( .012 5580" 

17000 00 5292 

3408163 2880 

3400 000 2646 Result, 12 mUls 

NoT»:. — The rp«ult is nearly 12 mills, which would be the rate to levy to cover the amount 
needed. 

776. Rule. — Divide amounl necessary to levy by assessed valuation. 

WEITTEN PBOBLEMS 

776. 7. A city whose assessed valuation is $2500000 must raise $30000 for city 
purposes; $12500 for highways; $20000 for schools; $5000 for the support of the poor: 
these sums include collectors' fees. What rate must be levied for each purpose? 

£, What is the tax on $14500 of real estate and $23275 of personal property^ 
at $2.07 per $100, less a discount of 2% for prompt payment? 

3, If A*s tax is $541.64, at the rate of $19.75 on $1000, what is the assessed 
valuation of his property? 

4. What is the rate of taxation per $100, if property assessed at $3850 pa3r8 
a tax of $73.42? 

6. The assessed valuation of all the taxable property in a certain town is $1987690. 
The number of polls is 418, at 50 cents each. The estimated expenses of the town 
are $33210. What rate of taxation will raise this amount (assuming that all the 
taxes can l)e collected)? 

6, Wliat must be the rate of taxation to yield $5289.70, after paying collector's 
commission of 2%, if the assessed value of the property is $321500? 

Note. — The tax collector receives his commission upon the gross amount of tax collected. 

7. Mr. Brown was assessed as follows: Real estate, $30000; personal property, 
13500; money at interest, $25000; income from occupation, $3000; and two gold 
etches. He obtains an abatement of one-third on real estate, one-fourth on pergonal 
pft)perty, $3000 on money at interest, two-fifths for occupation, and one gold watch. 
The tax rate was 2\ mills, and $1.50 for each watch. What was Brown*s tax after 
the al)atement, and how much was it lessened? 



DUTIES 

777. Duties or customs are taxes levied by the Government upon imported 
goods for revenue for the support of the general government and for the protection 
of home industries. 

778. Duties are of two classes — ad valorem duties and specific duties. 

779. An ad valorem duty is a tax assessed at a certain per cent, on the cost of 
the goods in the country from which they are imported. 

Note. — Ad valorem duties are computed on the invoice coat of goods ** packed and ready for ship- 
ment/' exclusive of subsequent expenses, such as freight, insurance, etc. In custom house calcula- 
tions, duties are not reckoned on fractions of a dollar; a fraction of a dollar if less than one-half is 
rejected, if over one-half is counted as another dollar. 

780. A specific duty is a tax assessed at a certain sum per pound, ton, gallon, 
foot, yard, or other weight or measure, without regard to value. 

781. Tare is an allowance made, in estimating specific duties, by way of deduc- 
tion from the gross weight of goods on account of the weight of the box, cask, etc., 
in which they are contained. 

782. Leakafife is an allowance made for waste of liquids in barrels or casks. 

783. Breakafife is an allowance for waste of liquids in bottles. 

784. To find ad valorem duty. 

Example. — What is the 7 Z.^ .3 O 

duty on goods invoiced at £72 2 ^ / ^ ^ O / / s7f O^^tl.^ 

12s. at 30% ad valorem? 3 ^5~ 3 8" ^ O ^ 

/3 S3.3 ^ 7 f O^v^U^^x..^^^^ 

Note. — Take duty on dollars only, dropping cents if less <than 50, adding $1 if 50 cents or more. 

785. Rule. — Find value of goods in United States money at government value 
and multiply by rate of duty. 

Note. — Specific duty is simply a tax on quantity and is found accordingly. Ad valorem duty 
is always expressed at a certain rate per cent. 



WEITTEN PBOBLEMS 

786. 1. What is the duty on an invoice amounting to 12673.10 francs at 40% 

ad valorem? 

;?. Find the duty at 7 cents per pound on an invoice of goods weighing 32478 

lbs., tare 2%. 

232 
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3. What is the duty on an importation of goods invoiced at 12643 marks at 40%? 

4. Fmd the duty on goods invoiced at 7846 francs at 60%. 

5. At 50%, what is the duty on an invoice amounting to 6955 lire? 

6. Find the duty on goods invoiced at 23632 florins at 25%. 

7. Fmd the duty on an invoice of £593 17s. lOd. at 45%. 

S. At 35 cents per gallon, what is the duty on 100 cases of olive oil, each case 
containing 2 doxen quarts? 

9. Find the duty on 40 blocks of marble, each 1}X2X4 ft. at 50 cents per 
cubic foot. 

10. At 10%, what is the duty on an invoice of 12684 lbs. of leather, imported 
from Liverpool at Is. 2id. per pound? 

11. At 35%, what is the duty on an invoice of china ware from Paris, valued 
at 14274 francs? 

12. Find the duty on 300 doxen penknives, valued at 38. per doxen, at 25 cents 
per dozen and 25% ad valorem; and 400 dozen penknives, valued at 4s. 6d. per dozen, 
at 40 cents per dozen and 25% ad valorem. 

IS. At 30 cents per square yard, what is the duty on 5694 yards of cloth 27 in. 
wide? 

14' A merchant received an invoice of silk from Paris dutiable at 60% on 1760 
francs; and another invoice of German toys, the total of which was 13785 marks, 
duty 55%. What was the total duty? What will it cost to pay the former invoice 
at 5.16} and the latter at 94}? 

15. Imported woolen clothing from England, invoiced at £728 13s. 9d., and 
weighing 1915 lbs.; duty 44 cents per lb. and 60% ad valorem. What was the entire 
cost of the clothing if the draft was purchased at $4.8585? 

16. Imported decorated china valued at 1295.38 marks; commission charges 
(not dutiable) 5%; other charges were 250 marks. If the ad valorem duty was 65%, 
find the entire cost of the invoice, exchange being 95}. 

17. An importer received 3265 yds. Brussels carpet (27 in.) valued at 3 marks 
per yd.; charges, 485 marks; duty 44 cents per sq. yd., and 35% ad valorem. If 
exchange is bought at 95}, at what price per yard must the carpet be sold to net a 
profit of 27| per cent.? f 

18. Make the extensions ^SM^calculate the duty on the following invoice: 



278}^ *^ 



876^ ^ds. Broadcloth 

Discount 2% 

Boxes and packing 
Cartage 

Duty, 50% 



@ 15s. 8d. 
18s. 6d. 



17 
6 



RATIO AND PROPORTION 

RATIO 

787. Ratio is a measure of relation between quantities of the same kind. There 
are two kinds of ratio — arithmetical and geometrical. 

788. Arithmetical ratio expresses the difference between two quantities. 

789. Oeometrical ratio is the division of one term by another. The usual way 
of expressing a geometrical ratio is by placing two points, one above the other, 
between the quantities compared. Thus 2 : 3 signifies the ratio of 2 to 3, and is read 
2 is to 3. The quantities compared are called the terms of the ratio. The first is 
called the antecedent; the second, the consequent, 

790. The value of a ratio is found by dividing the antecedent by the conse- 
quent. Since the antecedent of the ratio is always the dividend and the consequent 
the divisor, the ratio may be written in the form of a fraction, the antecedent being 
the numerator and the consequent the denominator. It follows that the terms of a 
ratio may be multiplied or divided in the same manner as the terms of a fraction, 
without changing the value of the ratio. 

791. A simple ratio consists of one antecedent and one consequent; as, 10 : 12. 

792. To find the value of a simple ratio. 

Example.— What is the ratio of $1000 to $300? 

$1000 : $300 = Wd^ = ^^, or 3i 
793. — Rule. — Divide the antecedent by the consequent. 









ORAL 


KXERCISE 




794. 


;. 


Find the ratio of 9 : 6 












9:6 = 


1, or li 






2. 


5:8 


8. 25 : 6 


IJ^. $8 : $10 


bu. bu. 




3. 


7:6 


.9. 15:J : 4^ 


men men 


IS. 3i : 20 




^. 


12:26 


10. 6i : 9J 


15. 27 : 9 


mo. da. mo. da. 




o. 


15:5 


11. 4f :2J 


yd. yd. 
16. 16f : 33J 


19. 4 6 : 8 12 




6. 


•^1 • 91 


12. %\ : 17J 


horses horses 


mi. mi. 




7. 


17:4 


IS. 5f : 14| 


n. 54 : 18 


20. 26 : 75 



9 : 12 I 
.os; as. g ^ j^ J 



796. A compound ratio eonsi.st.s of two or more simple ratios 

796. The value of a compound ratio is found by dividing the product of the 
antecedents by the product of the consequents; thus, in the above illustration, 

3 i 

9X8 3 
liy. 14 7 

8 7 
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PROPORTION 

797. A pnpoition is the expression of equality between two ratios. Proportion 
is indicated by placing four points between the ratios — thus, 6 : 12 : : 24 : 48 

798. The first and last terms of a proportion are called the extremes; the second 
and third, the means. 

799. In any proportion, the product of the extremes equals the product of the means. 
It follows from this that either extreme is found by multiplying the means and dividing 
this product by the given extreme; or, either mean is found by multiplying the 
extremes and dividing by the given mean. 

800. A sinqde pfc^ortion expresses the equality of two simple ratios. 

801. To find the fonrfh term of a proportion. 

Example 1.— 25 : 42 : : 70 : ? 2.— J : U : : U : ? 

(1) 14 (2) if H 

42X70 588__ . 8X11X21 1 

•J.> "" 5 ^^^'* JXWX44" 2' 

5 4xt2 

2 

Note. — Since in Example 2 the first term is the divisor, we simply invert the fraction and 
ultiply. 

The operation may frequently be abridged by cancelation. 

802. Rule. — Ditdde the product of the means by the ffiven extreme. 



WKITTEN EXEBCISE 

7. 7:4§::9l:? 

8. 15:27::8:? 

9. 14J : 5 : : 9§ : ? 
iO. 3 : 7§ : : 21 : ? 
n. 4:26::9:? 
le. 7J : 15 : : 7| : ? 

801 To detennine the statement of a atanple proportioiL 

Example 1. — If 15 men can do a piece of work in 22 days, in how many days 
24 men do the same work? 



/. 


17 


:32: 


:51 :? 


f. 


u 


■»\ •• 


:i:? 


3. 


9: 


24::' 


1 . • 


4. 


33 


:46:; 


;3:? 


5. 


5: 


7::9 


:? 


6. 


7J 


:13i: 


:3§:? 



ExTLANATiON. — If 15 men can do the work in 22 days, 24 men can do the work in leai time; 
in thi* caxe the amallcr term of the complete ratio is placed as the second term. The proportion is 
34 :15::22:T 

5 11 

8 
4 
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Example 2. — If 19 men can earn $410 in a given time, how much could 28 men 
earn in the same time? 

Explanation. — If 19 men can earn $410, 28 men can earn more; in this case the Uirger term of 
the complete ratio is placed as the second term. The proportion is 19 : 28 : : 410 : ? 

806. Rule. — Place for the third term the term which is of the same kind as the 
required residt. Then from the conditions of the yrdblem, determine whether the fovrtk 
temif or resuUy should he more or less than the given third term. If the fourth term 
should he less than the thirds place the smaller of the remaining terms second; if more^ 
place the larger of the remaining terms second. 



WBTTTEN PEOBLEMS 

806. i. If 29 tons of coal cost $130.50, what would 35 tons cost at the same 
rate? 

2. If 32 horses can do a given amount of work in 46 days, in what time could 
54 horses do the same amount of work? 

3. If $326 produce $1980 interest in a given time, how much interest would 
$1920 produce in the same time at the same rate? 

4. If 15f pounds of butter cost $5.04, what will 23J pounds cost at the same 
rate? 

5. If 44f yards of cloth cost $145.03, what should 37 j yards cost? 

6. If the freight on a car load of coal from one point to another is $8.75 and it 
is carried 36^ miles on one company's road and 46| miles on another, what share of 
the freight should each receive? 

7. If the liabilities of a bankrupt amount to $11726 and the assets to $9427, 
how much should A receive to whom he owes $1247? 

Note. — The entire liability is to the Uability of each creditor as the entire assets are to thftt 
creditor's share. 

8. The collectable accounts of an insolvent merchant are: notes, $4675; pe^ 
sonal accounts, $11625; he has $2362 worth of stock on hand. His liabilities are: 
notes, $13654; and other debts amounting to1$15065. How much can he pay A|to 
whom he owes $1290; B, to whom he owes $2265; and C, to whom he owes $4475? 

9. The total assessment of a borough is $3457500; the tax to be raised for 1915 
is $14750. How much of this should a property holder pay whose property is assessed 
at $18500? 

Note. — The total assessment is to each individual's assessment as the tax to be raised is ^ 
the amount to be paid by that individual. 

10. If I of a yard of silk cost $1.85, what should If yards cost at the same rat^^ 
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\r«l fiif tlw Wfirk !• fli'rfl. «lt4.lt •li*>t||i| rArh rvm«r* 
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.' * If ^** mrti rmn 'l^i a |iii'«i- tif ««irk iti 14 «U>*. m vKat timr r««aii| 4i Kbuty 
<i>' itir «utir wiick. |«ii\m1««I 7 )■•%• i All «li* a« fnti* h a« '• isrti* 

.'* If a Cnvv-f « |hrt|t>i| Vrictit l« i •«! \t\ •■Mtvnr iitflil «f^l ««>mVI Ki* «kir« AOlKUftl 
Il ;r« a «rrk tf iluntlC Vhl« lin»r Im* Ium •irfr«t|itr«l ha* ri**(«tfnrff^ • f |i*»/* 

; ' If I Uj« '.«1 fi.r %i ^'i A i*fic !•*«» ai>*i «l*h t«> vil I't thr U^^ Urn m» a« tu 
g»an ^'i' . «tiat inu«l I a«k |a r tuci* 

^* If $!*.< 7% i« thr itilrrv^t **{ a Cl^***! |iftrk« l|ni At *' \ «hat it U0' khtrfr^l -4^ tbr 

aafi>r {iriiKi|Ml f«*r lU- vuik- itiiir at 7)' . * 

'.' If %¥^2 |»ft«|ii«i f'^i7'» iiiti-ri'«1 in a (i^rfi tinir. m\^\ \^\t^\\m* f<>€ tf^ ttAimr 

tmjr At»fi r»tr m\U |ifi«|iiir i^f J ffl llilrft'^t * 

/? If A nirfi IfcAiit f.%iu« !*•{'. t,^ «riiiii4t r*"*t* f"^ iN «!^t «'«^l t«> U*» cam 

firf nrtit l<\ •rihnc tiffin \*^t ||7* 

**« .*.A»n<i« r>i^ Wk:«r«g ;v« «ttl •• \\^»\ 1V rftl«- *»4«<w» \h^ wC^Ji^ ;«•*»« ••/••^ ^^ 



tJ hwm •< Cain l>t « iIii>C th«ni f..r ll«C* 

/« If (•\ wiiiric c*"*l* f'*' I "f l'>^ ttiAfif^l i^'vr I c**'' I -^ ^'' **^ •^•At l>art 
tW tbr r«ai| «tiu^l | cam !•> ■riltnc ilirtu f>*r | «'f tr*- ttkA/anl |tfvv* 
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BATIO AND PROPORTION 



COMPOUND PROPORTION 

807. A conqKnind proportion is the expression of equality between ratios, one 
of which is compound. Thus: 



4:5 
8:12 
35:15 



: : 25 : ? 



806. To find the fourth term in a compound proportion. 

Example. — 



3f 

I 
13i 



J [ ::3}:? 
13* J 



4 X8X 2 X9X »X68X29 
15X7X27X2X9X fiX 9 



=2iHII 



Note. — The fourth term in a compound proportion is found by multiplying the means, and 
dividing this product by the product of the extremes. 

809. Rule. — Divide the product of the means by the yroduct of the given extremes. 



WRITTEN EXERCISE 



810. Find the fourth term in 



i. 



4 


:9 ^ 


7 
8 


:6 
:5 f 


20 


:21 



9:? 



4. 



74 : 35 ^ 
3J:12 J. 
5i!:22 



• -6 • ' 



14:26 

25:65 

6. 33:72 

25:40 

125 : 140 



16:? 



J 



9:14 
2. 7:6 
15:36 



::24:? 



0, 



14 : 26 1 
8:28 
1\ : 45 
3J :15 



• • I Q • . 



4i :18 

7. 5} : 16 

6|:42 



: : 15 : ? 



40 : 65 ^ 
75 : 20 
5. 32 : 8 
9:27 
14:7 



V ::300:? 



60.5 ft. : 120 ft. 
8. 18 in. : 12.75 in. 
25.25 ft. : 27.5 ft. 



::15:? 



ftATfo 49n» pMnnHvrifni 



l.\4iiriJ: If II l»«-ti. wiiriitiit *• h>iur« a <U\. ran IhiiM a •all 2? f«^ k>«iC 

|H It.' kgnm lliirk AIhI 'iH fi^*t lllfll Itl IH lUv*. Ill IhiW nUltiV i1jI%« «>f tO hiM|r« r«rh r«iuU 

'/;.• nirfi Imii.l m wall an in-x Imiit. '.» ft^l I lurk ainl li fnrt litfh^ 



'tatrnimt 



ffiM-n 
II 

I T2 



10 



.Tft 



|H III 
.Ml 



>fl 



\:u 



|H 



» » 



II 
111 •! 






1"« Jl 



IH 



14 .*.< . 4i» . ji . i: 
;: - h* • ;; • i^ 
II •• •» 



I* 



-Hf I «Um 



811 Id IK llrilr ill rA# rAiri/ fmii iKf ywitnfify «r4i^A it ••/ rA# mamtf it^i «• r4r 

•^ : ' ci fA# fAtni frrtvi i/ {#•• i*»uw fAr •ni^ul** U'*n •/ lAr r<|/ » *\0'f*U !K* tk^'i Urt^ 
/'- •«#./ tn fA.« u<lV. f'>l**'*^>i*iy ti ifA r<lf^ f'!.'. • r*./.'r(y fwiriir »w|#M«y */ fA# ttlAtfTf. lti«|li 
. • irv hrwi «|i«faa«r«| ttf . then A*w/ uni. n«*ir*i f#"^ 



8IS .* If Utr frrMtlit ••ri :ij l«irr«t« «>f •<iff»r f 'f » 'Itttan*** ••/ M m.kri* (• %4 2S 
« *^! t>...ui.| \m tlir fnricM iifi tk.1 Iriirrii* f*r i^ rii:i«'«* 

f a A !■ •'!?>«! !••*/ til l«via<| » .mI |ii r«-riu «^H-ri *l fiir i« « •#tl< ^1 7'i • ^mtrri, 
\iA '«' Oh- |ir)i« 11^ • l-|»Mirvl I'm/ mN' ri ft ^if m « irtN %% O a t^a/rr. * 

f 1 'i a|i{iW'« ran ^«- UKi|[tit f tf ^% ••-iit« afiTTi a|i|Mr^ af«- «>artft %\ ^'> % fia/rvi. 
•.1 *m \\^- t%m\ *4 I'l a|i|Mr» vlirfi a t^rrv-i '^mIm $1* 

f !U t4% <<fi a |*r<.|art\ &^w^«^t a* |/?il> i« %\^ £.% at a Ui faC«- ''lit 
A«'l *«- t!ir ta« '41 a {>r*f»rtt a*«<w«l at H^li if U^ rkU' m •'; . ' 

f I ;«\-> 9.* /.'• a \ar<l f"f - i'*t*. i <•< i \ ar-l •: W- ■t.aC tt^v^Vl I {ai) ^ ^ /J i af«ii 
Af i)iiAiil\ 2 iif .-« \ aril mnir* 

f I tn% ft. ^'» f*r a |nU- <.f a •-! !•• fr> • . «« '» f r« i a. W- a.s I T '^^-^ •..^S 
• r.- .i 1 t |n;i- I» t*i )■- a.iflh V<l 'tfi .f • .. II frvt :ri .#^ktf1h af » 1 ^ '-•-' ^ ^*-. * 

f % ;.... 4 «.••! IH ff^i ; 4«ir I f»* •. «. U »;► J • fr» f » ^•. .»•. |/j •#! »t^i 
;•«> 1 f »r a |iiW- .M fr*-( i>ti< I f*«-t tt>lr ai. t II fr«-« Ktg:.* 

i !•* tiH-ii « all ff4/ii fl'iMI kii iH La** f 1 a "faiikf 11 U ««f « » U* '. a u»^lb 
• !ii* f I ta/Ti 111 •*< 'La^« 'i/ '' S KAfv «-a ft' 

' .t «.■•!« 91*0* t.t I arr> r«»l«' (•M^iri* 1 •*• m..^^ «!»a*. •!« «^j ) '« tJ^ <«j 
ul fa/T\Uif IJI'AJ |BMif»»|« 9^ mik« a! tfjr ftaiur ratr* 






• *• .?, 



r.at •!« 



t4 % •iltii 



f». 



= ^ 



•Irr^M '. 



•I 






I • 



340 RATIO AND PROPORTION 

IL It the interest of $367 at 5% for 4 years, 7 monthf*, 18 days, is $85.02, what 

is the interest of $19.72 at 4^% for 2 years, 5 months and 18 days? 

Suggestion. — The time in an interest question must be considered as a unit; as, 4 yrs. 7 mos. 
18 da. « 1768 days; 2 >t8. 5 mos. 18 da. = 888 days. 

/£. If $765 produce $144.59 interest in 2 years, 8 months and 12 days at 7%, 
what principal would produce $146.75 in 3 years, 2 months and 18 days at 5%? 

IS, If $1365, in 3 years, 9 months and 14 dajrs, at 6%, produce $310.31 interest, 
at what rate would $1065 produce $78.41 in 1 year, 7 months and 19 days? 

14' If 52 men can earn $1850 in 19 days by working 10 hours a day, how much 
should 29 men earn in 23 days of 8 hours each? 

15. If the cost of pasturing 85 head of cattle for 13 weeks is $75, what should 
be the cost of pasturing 99 head of cattle for 4 weeks? 

16. If $1426, at 5%, will produce $163.99 interest in 2 years, 3 months and 18 days, 
in what time will $1820 produce $726.80 interest at 4^%? 

1 7. If there are 20 perches of masonry in a wall 33 feet long, 5 feet high and 3 feet 
thick, how many perches are there in a wall 32 feet long, 14 feet high and 2 feet thick? 

18. If a wall 122 feet long, 12 feet high, 2| feet thick contains 148 perches of 
masonr>\ how high should a wall 136 feet long and 3 feet thick be to contain 136 
perches? 

19. If 45 tons of hay will be sufficient for 85 horses 96 day^ how many tons 
must be added to be sufficient for 125 horses 112 days? 

20. If 3 men or 5 lx)ys can bind 5 acres of oats in 2| days, how many acres of 
the same average yield could 5 men and 7 boys bind in 3f days? 

SL How many Belgian blocks 3§ inches wide, 7 inches long, will be required 
to cover a spaee 36 feet ^ide, 88 feet long, if 5120 blocks 9 inches long, 4J inches 
wide, are required to cover a space 32 feet wide and 45 feet long? 

S£. How many hours a day must 64 men work to dig a canal 2 milep long, 24 feet 
wide and 7 feet deep in 528 da>^, if 42 men, woiting 10 hours a day, can di^a canal 
Ij miles lone:, 26 feet wide and 6 feet deep in 610 days? 

£S. If 26 men, working 10 hours a day, can dig a ditch 142 feet long, 4 feet wide 
and 12 feet deep in 96 dax-s, in how many days of 8 hours each could 92 men dig * 
dit^'h 108 feet long, 3 feet ^-ide and 16 feet deep, if the digging in the second cas^ 
is estimated to bo 20^< harder? 

24' If 4 horses, working 9 hours a day, can plow a field 372 feet long, 348 feet 
wide, in 2^ da\-s, the walkinc; gait of the horses being 4 miles an hour, in how many 
days, working 10 hours a day, could 6 horses, whose walking gait is 3 nules an houTr 
plow a field containing 14 acres, 142 perches? (A perch = 1 aq, rod) 



ALUGATION 

814. ilHfitinn, or madial proportkm, is the process of combining two or more 
quantities of different values so as to make a combination of a given mean value. 

816. To find tte awigo value when the values of tte seveial ingiedieBti era 
given. 

EIxAMFLB. — A grocer mixes 45 pounds of tea worth 50 cents a pound, 85 pounds 
worth 60 cents, 125 pounds worth 75 cents, and 90 pounds worth $1. Find the 
average price. 



45 Ibe. @, 50c. 


» 


$22.50 


85 Ibe. @ 60c. 


- 


51.00 


125 Ibe. ^ 75c. 


- 


93.75 


90 Ibe. @ $1 


- 


90.00 


345 lbs. 


s 


1257.25 



$257.25 -^ 345 « 74ii cents, value of 1 lb. 

816. To find the amoonl of the seveial ingiedieBti taken when tiieir l e sp ec tl fe 
fafaies and tte mean or avenge value are given. 

EIxAMPLE. — It is required to know how many pounds of coffee at the follow- 
ing prices, 25 cents, 32 cents, 38 cents, 40 cents and 45 cents, may be taken to form 
a mixture worth 35 cents a pound. 









lib. 




lib. 


TuUls 
2 lbs. 


Proof 




25 


lOc. gain 




@ 25c » 50 cents 




32 


3c. gain 




lib. 




lib. 


@32c.- 32 " 


35 • 


38 


3c. loss 




lib. 




lib. 


@38c.- 38 " 




40 


5c. loss 






: 2 Ibe. 


2 lbs. 


@40c.- 80 " 




45 


10c. loss 


lib. 




1 
1 


lib. 


@, 45c.- 45 " 



7 lbs. I?'*^J^'*i? 

Average, 35 centB 

EzFLANATiON. — Anaogo the priees in a vertical column with the desiretl price before it. If 
*>« pound w|gth 25o. is mixed and is then worth 35c., there is a gain of 10 cents; on a pound worth 
l^n there is a gain of 3 cents; on the pound worth 38c., a loss of 3c.; on the pound worth 40c., a 
loa of 5c.; and on the pound worth 45 cents, a loss of 10 cents. In order to ha%*e pun and Km 
«|Qil, 1 lb. each of the 25c. and 45c. kind must be taken; also 1 lb. each of the 32c. and 3Sc. kind; 
tba 2 pounds of the 40c. kind will cause a loss of 10 cents, which may be made up by 1 lb. at 25c., 
there is a gain of 10 cents. Carrying out the results obtained we have the answers as abors. 
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ALLIGATION 



817. To find the number of each ingredient when one or more of the ingredients 
are limited. 

Example. — It is required to know how many gallons of alcohol 65% proof and 
how many gallons of water must be mixed with 90 gallons of alcohol 80% proof to 
produce alcohol 60% proof. 



r 65% 



5% reduced 



60% < 



80% 20% reduced 
00% I 60% increased 



8 gals. = 40% reduced 

7 gals. = 140% reduced 180 reduced 

3 gals. = 180% increased 180 increased 



Explanation. — Arrange as in Art. 816, and compare each with the desired per cent, of proof. 
Since .7 gallons of the 80% grade must be used, that will reduce the test 140%; the nearest multiple 
of 60% increase is 180, to produce which takes 8 gals, at 65%. 

818. To find the number of pounds of each ingredient when the total amonnft 
is limited. 

Example. — A grocer wishes to fill an order for 680 pounds of tea which shall 
cost him 55 cents a pound. To produce this grade of tea, he blends the following 
grades: 40 cent, 50 cent, 75 cent, 90 cent and $1.00. How many pounds of each 
does he take? 



55 S 





Hllb. 

•f 

laidS 


Hllb. 
•f 


hIIV. 
«f 


40 


15c. 




50! 


5 


5 


76 




20 


90! 

1 


35 




1.00 


45c. 







llLtf 
lull 

f.uil. 



3 lbs. 



AaLrf 
tuii 



7 lbs. 



lattf 
2 ad} 



,4 lbs. 
: lib. 



lib. 



lib. 



@40c.= 4800 
@ 50c. =22000 
@ 76c.= 300O 
@90c.= 3600 
@ 1.00= 400O 

Explanation. — Proceed as in Art. 816. Divide the number of pounds required by the to**^ 
number obtained by comparison, and multiply each quantity by this number. 



Rahtirt 

Aat 

•f 

3 




A»«g» 

Ik 
120 


X 


11 




440 


1 


^40X = 


40 


1 




40 


1 


J 


40 



Proof 



17 X 40 



WEITTEN PEOBLEMS 

819. 1, What is the average price of the following mixture of tea: 96 pooD^ 
at 38 cents, 150 pounds at 45 cents, 68 pounds at 95 cents and 75 pounds at $1.00? 

2, In a certain school there are 150 children 6 year of age; 105 children 7 y©** 
of age; 96 children 9 years of age; 168 children 11 years of age, and 214 children ^ 
years of age. Find the average age of the children of the schooL 



AtXlfiAT1i»2i| 3tt 

on r/i TTi. Ml. HA, Uil. <Vi rmt« an*l f I. i« Nil rrtiU Ktml llkT ntim^M-r •>! |»>aniU nl m^h 
ki»l rr«|iiirT«l u» firmiurp thi« cnnlr «if Irn 

; \ \tt»tkrr I ■ Might TJl •hMtrm ii| mUtrk fair t^'iil af an svrruc** im-mium ul 
|i^ , (ir laMight «tfi>r at tk< J <ii«rtHjnl. «i4iir at 'I* [ <li*riHjiit. Minir At « tirrfniam ttf 
l«t' Aftii mmw at a firrnuuni <if Ji^ «' Ho* man\ «harr« ••( r»i-h kin*! ilk*! ^ imx* 

l<t I J an*l 4H i^rtita a |»mji»«I I|i»« maiiv |hMin*l« ••( r^krU tlnl h«* takr. tf thr a%«*r^» 

|inrr «a» I'l rrfil* a |»MiniP 

' Ulial rrUtnr •|tiatititif^ i.f aJr.Jfi.4 •u*' ; . fiH* ; VJ* ; W. W ; m^I '^^ ; 
|ir»«>f arv* rT«|uirr«l t«i tttftn alriphul kV , iinaif'* 

* A tf^'^'rf luM an t»nl«*r ftir '■■! ihrtnul* ••( irm. tl»r |inrr tn Ir mi nmu a putiiiil. 
Tit hl\ tlir iiftirr hr nii%r» tlir fulltittinc kit>il« IHI |»iun-U at li rrtit* «<oi> at so 
rr^it* Mtfnr at *«l rniX* an«l *ifnr at f I ll«r« many |»MmiU tif rmrh kuni ikva br 
Ukr* 

« I «ant Ut fill an •■rirr f<>r lull |»Mitvl« «il i^^rv- vKkK I havr acr«««l tn v41 
at 'i#« •rtit* a |kiun<t a (am ««f Uf [ I u<r 3>i |»NiniU at li nrnti artor at SS rv-nu. 
ft4pr at 7ll rrtitA an«l wtfii«* at mi t^rtit* Ftn«l t(i«- mim^a-f *^ |»iuikl* <if riv4i kiikl 

J I «ant til ttit% «itir riNitinc 92 -Via C^i*m with *■* KaJluti* i«( wtor <^ii*fii^ DUO 
a cail«<t an*l «ith «airt ^i that I ma> >■- a(4r t<» wll tltr mutarr fur 92 ¥^ a c^i^itt 
ai»l K»in 'iV^ I II*'* nuin> gmlUtttm t4 »at«-r anil h^m man% 0dk«k* 'if tl^ mum at 
ti '41 mu«t I takr* 

/" A fv««i mrtrhant nitv^ licmn wurth *i% nrtiim a hunilrril. in»kliu^(« ••icth 
tl t^'i • huDilrral. rrarkrti ri»ni «iinh ^2 rw^iU a huiflml. with t«u Wt^h 'ij <-rtii« a 
la»l^i lif 33 t»i«ifHU llii« nian\ {»Mif»l« uf ^-vrh tif ltar«p tncr*«lM*nt« •Kail !^ ukr 
U» Ul an i^tkr ftic 3 tiin* Jill |ii»«in>l« narh at an airrac** lirkrv .if fji % u^* 

n I want t«» mu r«4ff«^ tmrth rr«|«Yti%H\. J^ .li X\ \% ai^l |il nmu a |»iuikl 
fti a* !•• («* al4r tti wU ft»r id r«-tit« a tvHiivi anil ^m |iK ^ ll«i« nuutit (sMAt^U i/ r^-li 
kic»l fnu*t I takr* 

// I Kavr «A ban«l tra* ««inh f/i To T'l mi 'rfit« aivl II a faiijr^l I Ka%r a* 
f«4|rr f<>f i.Mll |iiiiin-l« at 72 t^rtit* a im^'ittii I u«- i>'4> iBMr^it 'il tlv |l u« l|i/« 
OMAt iBAAbiU iif tlir rrmainiiiic kiiiil« •ikJkll I takr* 

/t A man >»*• IP"! in |t»-*-i-nt jitnw^ «l.iih I*- «»«l»^ t.. rtrf.at,^ f,^ i^-mt. 

^Mtviit. ^'i^rrfit aikil 'rfl-^nit |«rv«^ lli*« nMn\ *4 nai h kil^l •lU tm- Ijkkr* 

;, I «ant til liii« al<<il»i«l *^* < |iri»il U'l' . |ir a^ af»l mf , |itf««^ vith «air« «j 
a* t«* (H ai«<tlii4 TV ( |ir«««l lin*! tl«r ti-ini*«-r ■■! caiiii-Cfct -^ r«. f . kit»i I m ^tt takr, 
if in aii I want Km faiinCi** 

ln«n trm* « 1 4*111 4^ M 7i mi ar»t V» *rn\m % imm^u\ 1 • &«.• i.. o^it IJO 
g^mitrl" «il tr« whift. I I An «rL a? mi .fi.t* • |BK^l»i Ai»l CJ^n il' Iti •a4.:«c 1*41 

g^mitrl" iii tbr V»K-nit tra biiw ui^nv laiufiil* '4 tlw frtnainit^ kit«St t& «ii i tA4r * 



GENERAL AVERAGE 

82O0 AfWlg^ 18 of two kmds — general average and parUadar average. 

m. Ctaoefal wnngp arises when sacrifices have been vcdimtarily made, or 
e%penditures incurred, for the preservation of a diip, cargo and frog^t, firom some 
peril of the sea or from its effects. It implies a subsequent contribution from all the 
parties concerned, ratable to the values of thdr respective interests, to make good the 
loss thus oecaMoned. 

822* Pirtkolar aveiaffe signifies the damage or partial loss happoiing to the ship, 
goods or freight, by some fortuitous or unavoidable accident. It is shared by the 
persons whose property is destroyed or by their insurers. 

823* The fundamental piine^da of general average is that a loss incurred for 
the advanlage of all the coadverUurers should be made good by all in equitable propor- 
tion to their stakes in the venture. 

824. All general average losses may be divided into two principal classes — 
(1) sacrifices of part of the cargo and freight (as when part of a cargo is thrown over- 
board to save the ship from foundering in a storm), or of part of the ship (masts, 
etc,) for the general safety; (2) extraordinary expenditures incurred with the same 
object (as when a ship is obliged to put into a port of refuge in consequence of damage 
received in the course of the voyage). 

826. Jettison is the throwing overboard of goods or cargo, in stress of weather 
or to prevent foundering. 

826. Salvage is the compensation allowed to persons by whose voluntary exer- 
tions a vcHHcl, her cargo, or the lives of those belonging to her are saved from danger 
or loHH in case of wreck, capture, or other marine misadventure. 

827. A general average loss may include the following items; 

(a) Jettison : damage to cargo by water getting down the hatches during jettison; 
damag(^ l)y breaking or chafing after jettison; freight on cargo jettisoned. 

(h) SacrificcH of ship^s materials, by the cutting away of masts, spars, rigging, 
etc. Ono-ihird of the cost of repairs to a vessel is a special charge on the ship, the 
new work Ixung considered better than the old; this leaves the remaining two-thirds 
only of Huch cost to he included in the general average. 

(c) Expense of floating a stranded ship; salvage in general. 

(d) Kxpenso of (mtering a port of refuge, whether disability were caused by 
accident or Kiicrifico. 

(«') Expense of discharging cargo to make repairs, reloading, etc. 

(/) Wages and provisions of crew from time vessel deviates from its course until 
it resuuica its voyage. 
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UKMUlAt AVnuoC 



MS 



Thr •MMMiOfy taMHWli mrr %m f«4kf»« 
1 rhr «Aip rvntnliuU^ ^m «tuit wan lU full valtir IWiirr thr kfl» 
^' Hit cvryu nicitnlNitfHi (lO lU Drt itwrkH valur At ptift cif ilmtaiuitftiici. tnrlml* 

ir«f \jdur iif |«ft |rtli«jiinl cir lUmjicv^l 

r 'Pm* frrkgkt nrtltnliuini tin lU full anitiunt. \rmm \ Uvt \\yr watf*^ •^'* . "f tb« 

wrrm In Nr« Vtirk. ASmI mmnr uthrr Stutr*. Ithi | > 

Mi. ImW9 imlrtniufy thr iiwnrr* nf rnotnliuUin' intrrwt* fuc ^wh pc%ifkirtii4i 
III tfiT r«ifitnliutaiin %4 rwrh m thr ftiii«Mint iiiMinr^l <in aurh r«intn(iut*ir> intrrMt 
kv^ATv 1«i tlir full valur III i«a4l motrihut^m' intrrwt 

« 

BO. An adlMlif !• • t«-f«aci w^wi A|i|Hinaiin« tlir knm mmA r«|M-n«r« iif a gpforraJ 

m. To appofftes a lo« bf g«Mnl attfif*. 

l.tturUK Tlir arhfiiiffv-r Niru/i«Mr fn«ti S«%'»ncwh fiif i*hii»lri|ihMi. with a 
rmrvi* a4 riittiici \Alunl %X B7MII ami a <trrk kMNl «if |Hiir luiDt«-f %alunl at IIH760, 
rtK^.<iritrfr«l lira\ y fair* cifT ( *a|v* llattrTMi whirh miMlr It hail mmry Ui thft#« urrr« 
lariiTil thr i|rr|i 1«mmI atnl rut atta% iiWMt« atnl notitic. aftrf wharh thr y^wmiA ««• 
rr^^tr*\ \*\ a •Xr%ni0^ atwl ttiwnt tntii Wilminftiin. N <* Thr «aUicr amnuottf*! to 
f t'tfiii r^Mir« tti tlir %r«irl. f^^Cl. wacra ami (irnvmiiQii <if vamrti fn4B 'latr iif \hm 
• hi**t«r. IhTlfUl. tlir iitlirr r%|rti«r«. HiHTiaH Tlir valur .if thr vthtI «a» IIJUO. 
1f^ t..t»| frrtcht. tt^UH. ••( whNh ttlTJ wan thr fmcht i4i thr tirrk kMNl AppJftMl 

anri AhifV «rttimiiiQt. 
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•T-N'.J 
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•TJK'.J 


$4itlM» « 
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h7I 

1M» 



Ml 



iiM«rfi '1 



< aft*» ii' luiD(«*f 

I rrtght a&iaH Vnm \ 



1JII» 
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Kjx*\ •rra • ^trfiAHK^r 



rki« 



< *« r^ f « -f rittt«*ll 
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u% 






T, 
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I'tftti 
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u^* 


M 
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246 GENERAL AVEBAGE 

Explanation of Adjubteb*s Settlement. — The adjuster settles with the owners of the cotton 
by receiving from them their contribution to the general average, $20841.05. He settles with the 
freight company (the charterers of the vessel) by receiving from them the difference between their 
contribution and the freight on jettison, $2366.40— $2132 » $234.40. He settles with the owners of 
tiie vessel by receiving from them their contribution plus their i of the repairs, $6616.20-f-$d57 » 
$7573.20. He settles with the owners of the lumber by pajring them the value of the lumber jettisoned, 
less their contribution, $18760 -$10343.33 »$8416.67. He pays the full amount for repairs, $2871; 
for salvage, $15000; and other expenses, $1486.38. He pays the general average portion of seamen's 
wages, etc., the charterers pa3dng their regular wages. Of course, the charterers receive their frei^t 
charges from the owners of the cotton, and they pay the owners of the vessel for the charter of it, 
entirely aside from the general average settlement. 

832. Rule. — Find ike total of the contribiUory interests and the total loss subject 
to general average. 

Calculate the proportionate contribulion of each contribiUory interest by the following 
formula: 

Total interest : Total loss : : Each owner^s interest : Each owner^s corUribiUion. 



WRITTEN PEOBLEMS 

833. 1, A steamer having on board $47923 worth of goods shipped by A, $25437 
worth shipped by B, and $11926 worth shipped by C, experienced such rough weather 
that $20624 worth of goods was jettisoned for the safety of the ship. Of the goods 
jettisoned, $8370 worth was from goods owned by A, and the remainder from B's 
shipment. The vessel having been damaged, the repairs amounted to S2145.38, 
and the maintenance of the crew during delay was $537.80. The loss of freight on 
cargo jettisoned amounted to $2085.50; the freight paid on the remainder was $6249.80. 
The steamer, before starting on the voyage, was valued at $57500. Apportion the 
loss among the different contributory interests, and state how settlement should be 
made. 

2, The bark Bonnie Jean started from Glasgow to New York with an assorted 
cargo. During the voyage, she encountered a severe storm, which drove her out of her 
course and caused considerable damage. For the safety of the ship her masts and 
rigging had to be cast away; also a portion of her cargo, valued at $2375. By rigging 
up jury masts, she was enabled to reach the port of St. John, N. B., for repairs. Re- 
placing the masts and rigging cost $5438; repairing other damage, $675. The freight 
on cargo jettisoned amounted to $435.25. Port charges for entering, with expense of 
discharging cargo, etc., amounted to $835.15; wages and provisions for crew, $715; 
adjuster's fee, $175. The value of the vessel on arriving at New York was $28000; 
value of cargo delivered, $50860. The total freight (including freight on cargo jet- 
tisoned) was $17150. The consignors of the cargo were: James Thompson, $9500; 
William Irvine, $21275; Alexander McPherson, $7325; Joseph Montgomery, $15135. 
The jettisoned goods were part of Irvine's consignment. How ought the settlement to 
be made? 

Note. — The value of the vessel on arriving at New York being $28000, to find the value before 
it was damaged (which will be the value upon which its contribution is computed) deduct one-third of 
the charges for repairs, this being reckoned as the superior value of the new mi^teriaL That is to say, 
the vessel, after beins; repaired, is worth so much mare th«n ^ »»is sustained. 



GENERAL AVERAGE 2M7 

5. James Thomp80D*s oonMgiunent was insure! for $8000, and Joseph Mont- 
goiDery*s consignment for $12000. How much did each receive from the unda^ 
writers? 

4- During a storm off the coast of Maine, the schooner Sarah Jane, valued 
at $25000, having a cargo consigned to Fraxer & Co., Baltimore, had to jettison 
$5000 worth of the cargo for the general safety. The cargo amounted to $50500, 
part of which was consigned by Jones & Brown and invoiced at $15750, of which 
$3000 was jettisoned. The remainder of the jettison, $2000, was taken from goods 
consigned by Bradley & Co. By the shifting of the cargo, ami the entering of water 
through the hatchway while throwing the goods overboard, the remainder of Jones 
A Brown's consignment was damaged to the extent of li^. Freight expected on 
cargo was $12500, including that on jettison, $315. The adjuster's fee was $175. 
How much does Jones & Brown and Bradley & Co. each contribute in the general 
average? 

5. If Bradley & Co. carried $30000 insurance on their consignment, how much 
do they receive from the insurance company? 

6. The brig ArcoUa — owned by Jacob Orr, Wm. Coates and Henry Fox, general 

traders, whose respective interests in the vessel were: Orr J, Coates |, and Fox i — 

delivered cargoes at several of the principal seaports of the Mediterranean, 

shipped a cargo of oranges and lemons at Messina for the return voyage, each of the 

owners putting in his own venture. The value of the cargo was $43575, which was 

as foUows: Jacob Orr $14625, William Coates $7262.50, Henry Fox $9078. 13» 

and a consignment by Wessenberg & Co. to Penn Fruit Co., Philadelphia, $12700.37. 

On the homeward voyage the brig was struck by a violent storm, during which the 

vessel was damaged to a considerable extent. Some of the cargo had to be thrown 

overboard, and having sprung a leak, the vessel had to put into Bordeaux for repairs. 

Expenses for repairing loss and damages, port charges for entering, wages and pn>- 

viaons for crew while detained, unloading, reloading, etc., amounted to 7532.75 francs, 

which was paid by the owners, Wessenberg's share to be collected from the Penn Fruit 

Co. Of the total expenses, 1236.20 francs was the amount paid for repairing damage to 

veaeel caused by the storm.^ The goods jettisoned were valued at $8500 — $4500 

bang from J. Orr's consignment and $4000 from Wesscnberg's consignment. Freight 

calculated at $8400, including $345 freight on jettison. Value of brig in Philadelphia, 

65000. Adjuster's fee, $225. How was settlement made? 

7. The cargo of the brig ArcoUa was insured for $38000. How much did the 
insurance company pay, and how apportioned? 

* This item i^ of course, a partictdar average Umb to be shared by the owners. 



EQUATION OF ACCOUNT3 

8S4. Sqoalmff an acooant is finding a date <m ^rtiidi sett 
debtSj due at diffo^mt dates, can be made without loss to tfa 

83S. The date thus found is called the aveiaffe dato or 

896. It is necessary to assume scxne common date of comparisao. This date 
is called tlie foeil dato. 

PgMAwy — ^Any date ooDoenrable may be taken as a focal date, and intereBt may be cocqw t ed at 
any rate per cent, without varying the result, prorided only that the dates of aD items be eompared 
with sudi focal date, and uniformity in rate and manwr of eonqiating interest be uLwmd throuf^ 
out. 

In practise it is wd\ to observe a simple method, by assimiing the latest date in the aoooont as 
a focal date, computing all interest at 6% by the short method on a 96(Vday 



837. The tenn of credit is the time allowed for the pa3rment of a dAt aft^* the 
date of contracting it; if given in days, it is counted <m from the date of pordiaae or 
sale, the exact number of days of the term; if gtven. m months, it is eoimted <m from 
date of purchase or sale the number of months regardleas of the number of days thus 
included. 

8S8. The aveiaffe tenn of credit is the average time allowed for the payment, 
in one sum, of the total of two or more debts, due at differmt dates. 

Rkhark. — Book accounts bear legal interest after they become due, and notes, even if not con- 
taining an ifdtrest clause, bear interest after maturity. 



8S9. The importance of a thorough knowledge of botli the liiaQiy and 
of Equation of Accounts, on the part of bookkeepers and accountants, can hardly be 
overrated, as much of this class of work is to be foimd in every idndesale and com- 
mission business. 

840. The etfiiity of the setflement of an account by equation rests in the fact 
that, by a re\iew of such account, one of the parties owes the other a balance to 
which certain interest should be added or from which certain int^^est (discount) 
should be subtracted. 

841. Accounts having entries on but one side, either delxt or credit, are 
appropriately called simple accounts; accounts having both debit and credit items 
may appropriately be called compound accounts. 

842. It is the custom in many lines of business to charge JntffWTfflt on it«ns that 
have matured. Brokers also charge customers interest for stock carried or allow it on 
deposits made. Private and state banks frequently allow interest on daily balances 
on deposit. These various business customs lead to interest calculations of special 
kinds, with which the business man should be familiar. There are several methods 
in use. 
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■QVATION or ACCOUNTS 



940 



MS. To find tiw «Tenfe date of sales. 

EIxAMPLB. — In the following account find the average date of sales: on June 8, 
1907, John Bowen sold to William Lorigan mdae. to the amount of 1960; on June 16, 
to the amount of S1240; and on June 30, to the amount of $497. 



if07 




/I 

3a 





2Cf70 









%^^^tl^0 



Explanation. — We aasume the latest date of sale, June 30, as the time of settlement. If the 
first item is paid on that date, it bears interest for a period of 22 days, or $1 has an interest period of 
21 120 days. The second item, purchased June 16, bears interest for a period of 14 days, or $1 has an 
interest period of 17360 dasrs. If all items are paid June 30, $1 has an interest period of 38480 days, or 
$2697 for 14 days. Since Mr. Lorigan, by paying June 30, owes the interest on $2607 for 14 days, it is 
evident that the day on which he owes no interest must be 14 da3rs eariier than June 30, or June 16. 

844. Rule. — A^tumt as a focal dale the lalesl dale of sale in the accounl. Mul- 
tiply each ilem in the account iy the number of days bdween the dale of sale and the focal 
dale. The sum of these products divided by the sum of the items will (fire the average 
credit before the focal dale. 



day. 



Note. — ^A fraction of a day, if less than one-half, is discarded; if one-half or more, it is called a 
If an item contains cents, they may be discarded if less than one-half dollar. One-half dollar or 
may be called one dollar. 



845. Find the average date of sale of 



1914 

1. May 26 Mdae. $250 

June 18 Mdse. 300 

Aug. 6 Mdse. 750 



1914 

e. Jan. 21 Mdse. $450 

Mar. 26 Mdse. 500 

Apr. 15 Mdse. 625 



1914 

S. Sept. 9 
Oct. 29 
Dec. 14 



Mdse. $1125 
Mdse. 970 
Mdse. 1350 



846. To find flie aqoiled dale or aTerafe doe dato. 

EIxAMPLE. — In the following statement find the equated date (1) by the product 
method; (2) by the interest method. 



1914 



Mar. 
May 

Aug. 



7 

9 

17 



Mdse. 30 da. 
2 moe. 
" 60 da. 



200 
375 
400 



40 
00 
60 



250 



EQUATION OF ACCOXJMTB 



Product Method 



1914 




DUB 

1 


ITEMS 


DB. 


PBODUCI8 


Mar. 
May 
Aug. 


7 

9 

17 


Mdse. 30 da. 
" 2 mos. 
" 60 Ha. 


April 6 
July 9 
Oct. 16 


200 
375 
400 


40 
00 
60 


193 

99 




38600 
37125 
00000 




976 


976) 75725 (77.58 =78 da. 



Oct. 16— 78 days 
Oct. 16— 30 days 
Sept. 16— 30 days 
Aug. 17 — 18 days 

78 days 



Or, 



Sept. 16 
Aug. 17 
July 30 equated date 



78 
16 Oct. 



62 

30 Sept. 



32 
31 



Aug. 



32 



31 July 
1 

30 



It 



Explanation. — First find the due date of each item. Assume October 16, the latest due date, 
as the date of settlement for all the items. If the first item is paid on that date, it bears interest for a 
period of 193 days; or $1 has an interest period of 38600 days. The second item, due July 9, has an 
interest period of 99 days ; or $1 has an interest period of 37125 days. If all items are paid October 16, 
$1 has an interest period of 75725 days, or $976 for 78 days. Since the purchaser owes the interest 
on $976 for 78 days by paying October 16, not to owe this interest he must pay 78 days before October 
16, or July 30. 

847. Rule. — Assume the latest dxie date of the account as a focal dale. MiUtiply 
each item in the account by the number of days between the due date of the item and this 
focal date. The sum of the products divided by the sum of the items gives the average 
credit {in days) before the focal dale. 



Interest Method 



1914 




DUE 


DS. 


ITEMS 


INTBHBST 


Mar. 
May 
Aug. 


7 

9 

17 


Mdse. 30 da. 
" 2 mos. 
" 60 da. 


April 6 
July 9 

Oct. 16 

1 


193 

99 




200 
375 
400 

976 


40 ' 

00 

60 

00 


6 
6 




4462 
1875 
0000 




)12 


6337 (77.58=78 da. 



.16266 ) 12.6337 ( 77.58 



.OOOj 
.16266 



Explanation. — Assimie as a date of settlement the latest due date, October 16. If he did 
not pay $200.40 (due April 6) until October 16, he owes the interest on that amount for 193 days, (ff 
$6.4462. In like manner $375 (due July 9) was paid October 16, or 99 days later; therefore, the 
interest due is $6.1875. All the interest (due October 16) amounts to $12.6337. Not to owe this 
interest October 16, he should have paid as many days earlier as the interest on the total for one day 
($0.16266) is contained times into $12.6337, or 78. 78 days earlier than October 16, 1914, equals 
July 30. 

848. Rule. — Find interest for regular time on each item and divide the total interest 
by interest an total amount for one day. 

Note. — To verify, use the earliest due date, and explain as discounts. 



BQUATION OP ACCOUNTS 



S51 



WmiTTEX PKOBLEMS 

848. When are the following accounts due by equation? 
/. John Habdegg 



1915 






March 


2 To Mdse. 


n 


18 " " 


t* 


31 " " 


2. 


James Martin 


1915 




Feb. 


6 To Mdse. 


«4 


23 i " " 


Mar. 


10 ; " " 


5. 


Henry Hall 


1915 


1 


June 


8 


Mdse., 60 da 


<( 


16 " 10 " 


n 


30 


" 15 " 



To WiLUAM Price, /)r. 



To Philip Shellening, Dr. 



I. 



To James R. Mickley, Dr. 



375 00 

15(>5 00 

742 00 



496 72 

962 85 

1742 i 10 



492 67 

1275 43 

674 I 92 



i. 



Packer H. Goodhall 



1913 






Julv 


16 


Mdse., 2 mo. 


« 


28 


« 1 « 


Aug. 


4 


« 3 .< 


(t 


18 


" 60 da. 



To McFetridge & Hall, Dr. 



■I 



I 



1129 I 63 
976 42 
497 12 
794 I 13 



<5. First find equated date, then find amount due July 6, 1916. 

Goodyear 4 Co. 

To WiLUAM H. Heaney, Dr. 



1916 








April 


8 


Mdse. 


,120 da. 


<4 


13 


« 


3 mo. 


<4 


28 


ll 


60 da. 


IkUy 


12 


u 


30 " 


June 


6 


u 


1 mo. 



796 


45 


1728 


50 


475 


22 


762 


95 


742 


94 



i 



SQUAnOH <^ Acoocins 



8S0. To tad Ae efotfeed date for Ae pijmMal cC n 

Example 1. — ^Find the tune when the faalaooe is due, or 
fcr the prodact method. 

John JL Yabdham 




the account 



Cr. 



1915 


1915 


F^. 15 To MdflR. 600 Mar. , 10 
May 25 " " 400 June 12 

De. Pbodcct Mrthoo 


By Cash 

u u 


350 
300 

Ck. 


1915 


DB. TTBIS ' PBO. 


1915 


' DS. 


1 
nXMB PBO. 


Feb. 15 To Mdw 
Mny 25 " " 


117 600 00 70200 

IS 400 00 7200 

1000 77400 
650 32900 


^lar. ' 10 By Cash' 94 
Jniift 1 12 " " 


a50 00 32900 
300 00 OOOOO 
650 32900 



350) 



44500(127 



127 days before June 12 or Feb. 5=6quated date 

June 12--30 days^May 13 
May 13—30 days = Apr. 13 
Apr. 13—30 days = Mar. 14 
Mar. 14—30 da>'s=Feb. 12 
Feb. 12 — 7 days = Feb. 5 equated date 

ExpLAKATiOK. — In the above ilhistnitian we take the latest date of the aocxHmt, June 12, as 
the assumed date of BetUement. 

Suppose the first item ($600) to have been paid on this assumed date, it woold have been paid 
117 da3rB after it was due, and Yardham would owe the interest on $600 for 117 days, idiidi is equal to 
an interest period on $1 for 70200 days. Had the second item ($400) been paid on this aasomed date, 
he would owe interest on $400 for IS days, which is equal to an interest period on $1 for 7200 days. 
Yardham, therefore, on June 12, owes $1(XX) and the interest on $1 for a period of 77400 days. 

On the credit side of the account, by using the same date of oompsriaon, since he paid $350 od 
March 10, or 94 days before the date of settlement, he is entitled to a diflooont on $350 for 94 days, or 
on $1 for a period of 32900 days. The second item was paid June 12, and is not entitled to a disooont* 

Subtracting the number of days for which he is to be allowed the disooant on $1 from the numbtf 
of da3*B for which he owes the interest on $1 (viz., 77400—32900 « 44500, the number of da3rBfQr whichi 
on June 12), he owes the interest on $1. If he owes the interest on $1 for 44500 di^rs, he owes tbe 
interest on $350, the balance of the account, for as many days as $350 is oontained times in 4i500» 
or 127. If, on June 12, 1915, he owes the interest on the balance for 127 days, this balance wis due 
127 daj's before June 12, or Februan* 5. 

851. RuL£. — Assume the Idlest due date in the account as a focal date. MutHf^y 
each item on both sides of the account by the number of days betioeen the due dale of 0^ 
item and this focal date. Divide the difference between the sums of the products by t^ 
difference between the sums of money. If these difference's are on the same side of /^ 
accxmnij count the number of days obtained by the division backward from the focal daUt 
if an opposite sides, count forward from the focal date. 

Note. — To verify the above result, select a different date as a focal date. 



BQUATIOlf or ACCOUNTB 



ExAMPLB 2.— Find the equated date by the interest metbod. 



Dr. 



1915 



J. H. Butler 



Cr. 



May 15 To Mdae., 10 da. 
lune 18 •• •• 30 " 



285 00 
340 00 



1915 



June 12 ! By Cash 
July 1 i Note, 60 da. 



200 00 
300 00 



Dr. 



Interxst Method 



Cr. 



1915 



Drs 



D. INT. > ITEMB 



kfay 15 Md8e..lOdA. May 25 97 4 6075,285<XX 
lime 18 " 30 " July 18 43 24366 ,a400o{ 



1915 



June 12 



DCS 



D. INT. irrns 



July 



Cash June 12 79 26333 20000 

Note, 60 da. ^ Aug. 30 00000 30000 





7.0441 625.00 




2.6333 500.00 


$7.0441 Dr. int. 


S625 


212 days before Aug. 


30 -Jan. 30 


2.6333 Cr. " 


500 
i) 125 


Aug. 30--30 da^-s 
July 31— 30 days 


-July 31 


>4.4108 


-July 1 




.0208 int. for 1 da. 


July 1—30 days 


-June 1 






June 1 — 30 days 


-May 2 


4.4106 -^ .0208 


» 212 or 212 days 


May 2— 30 days 


-Apr. 2 






Apr. 2—30 da^-s 


-Mar. 3 






Mht. 3— 30 days 


-Feb. 1 






Feb. 1— 2 days 


-Jan. 30 



212 days 



BBS. Rule. — Assume the lateM due dale in the account as a focal dale. Find the 
imlertsl (to four places) on each item of the dMt side, supposing eadi to be paid on this 
assumed dale. Find the interest on each item of the credit side (to four places), supposing 
eadi to be due on this assumed dale. Find the difference between the sum of the debit 
interests and the sum of the credit interests, Dunde this difference by the interest on the 
bdanee of the account for 1 day. The quotient expresses the number of days between the 
assumed dale and the dale on which the balance of the account is due. If the difference 
kdoeen the sums of money and the difference between the interests are on the same 
9ide, count backward: if on opposite sides, count forward from the focal date, 

RxiiARK. — It is more practical to use the date of the latest transactioo than to aasume a date. 
1W Dumber of days is less and there is one less item to calculate. A great advantage in usinK the 
niocit metlKxl is that it gives excellent drill in calculating interest; and by the us«e of the 60-day 
Method it is as quickly worked as by the product method. It has the advantage also of being more 
iidy explained and more readily understood. It is also noted that many business houses use the 
ntCRst method exclusively, in rendering accounts current, especially in foreign trade. The form of 
■ttouDt current used shows the items of days and interest in detail, having separate cohimns for each. 
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iOi EQUATION OF ACCOOins 

WKITTEN PEOBLEHS 

863. /. Find when the balance of this account is due by equation. 
Dr. Gboege Scarlet 



1014 
Sept. 
Nov. 


i 


Mdse. 


2 


When is the 


Dr. 






1015 
Oct. 
Dec. 


1 
1 


Cash 



I 1914 
450'00|Oct. 
! 525i00|Dec. | 



1 Cash 



45000 
50000 



of this account due by equation? 
I. MEBCHANT 




S. Find the equabli- Hate of settlement of the balance of this account. 



1916 
Apr. 
June 



David Deal & Bho. 


a. 








I9ie 


1 






UOC 


00 


Jan. 


3 Mdse. 


72601] 




120C 


00 


Feb. 


2; " 


57tl» 








.Mar. 


4 " 


267W 








Apr. 


5I " 


mx 



4- Find when due by equation. 
Dr. Beyer BBOTHsaa 



1016 








Jan. 


3' 


Mctse. 


30 da. 


Feb. 


18 




30 da. 


5 


. When is the balao 


fir 








1015 








Mar. 


3 


Mdse. 


30 da. 


" 


17 


" 


2 mo. 




31 




60 da. 


May 


19 


" 


soda. 



1916 
679;25]'Feb. 
794I2O Mar. 



s of this account due by equation? 
Frank S. Misi^y 



60000 

||7fiOOO 



' 


1915 


1 


79614 


Apr. 1 Note, 60 da. 


|7J0«1 


1722 11 


.. 28 ,. 3D .. 


im» 


194675 


May 1 Acceptance, 2 mo. 


h 


472|ll 


lime ,26 Cash 





«» 



tarn wbai die 'miftoutr ofr ^hm by «i|iiiiiauci. 

FmfUUL Bw KvuHJtss 



«>>. 



I 



wu 



« 


91172 


iMar. .r CMd 


<MV>M^ 


. •iO i&T» 


SrSiiH 


l\pr. 22 Nv)«e. t«> JK» 


*7v>g»> 


2 3IU6. 


TQeOi 


nyUy Ml l)Ml^3l>«K>^ 


lilMtM 



md the eqisksni «iue Jor pavaamt of tfeie' btkhuKe of lKk» *iX\«tMkl. 

IijLK>iL» S. Warnkk 



Mdse.. eO 
» 



U 



30 
net 



1012 IS 



S1473JJuiw> » 

«aiS90Juty 1& 
57330 A(«. 37 
19 Nov. 19 



Ctah 



«« 



Note, 30 iUy* 
CmOi 



IV, 






I 



Then should the balance ot this account in equity be paid? 

Francis E. Hott 



Mdse., 30 days 
60 days 
net 



« 



(( 



ii 



1916 

SOOOOlMay 
463'29ijuly 
377 89|Sept. 



20 
1 
2 



Cash 

Note, 1 mo. 
Caah 



Of. 



lAUlM 
4I3A0 
90000 



CASH BALANCE 



The Cash Balance of an account current is the amount due at a tpeAlAacl 



An Account CurrenI is a written statement of the gruin deMu and oradiii 
from business transactions, within a certain period, between two houms, 
be rendered monthly, quarterly, semi-annually or annually. InteriMt in 
though not invariably, charged; that being regulated by a previoun under* 
or by the custom of each particular busineas. Since the interest that in 
^ earns interest, the oftener an account is adjusted and interent add«>d| tint 
he balance or amount due. Some merchants, however, who render a^^eoonU 
oftener than once a year, do not carry the interest balance to ttie main i^Auum 
"count until the end of the year. 



A Cadi likaM may be ascertained in either of two ways: (l> by Uie 
^otihfodi W Igr tiie equation method. 



> BQCATioN or Accocnm 

867. To tad Oa euh baluce at ■& ueaanL 
ExAMFLS 1.— Fmd caah balance June 20, 190S. 



Dr. JoHNlLCAimuM&Co., ui% 


CUBBENT WITB E. H. BlCB 


Cr. 


1908 ii 
Mtr. 9 Mdie., net 600|00 

"25 " 60d.. ] 79649 
Alir. 14 " JIM. ; 1472174 


1908 

Apr. 1 Ctsb 
Mav 2 Note, 10 ds. 




550 OO 
6950) 



f r I . I - I IJ I J MJ I,' 'I ; ■ ■ 1 I I . I. I i j T M I , i j i i r- 



'P3li''''l 









£^' 






JL— M tfSU^^ 







Explanation. — In this opaatkm, after maturing the debit tutd a«dit items, we first find the 
number of d&ys th&t each debit and eadi credit item has been due prior to June 20, 1908, and compute 
tlie interest on the same for this time at 6%. We then take the difiocDoe between tbe interests of ttie 
debit and the credit it«m?; and, aa the excess of balanoe is against Cartouu) A Co., we diarge it to 
them. To find the cash balance, talie the difference between tbe debit and the credit amount of tbe 
account. In business praetise it is the custom of bookkeepers to place the interest of items vhidi 
fall due after the date of taking the ca.sh balance in the oppoate intacst edumn; such entries being 
known as tonira entries. 

868. Rule. — [1) Find the interest on each item on the ddnl side from iis due date to 
the dale of seUlemeni; then find the interest on each item on the credit side from its date to 
the date of sOilemenl. Add the sums of these interest items to their respectitie sides, and 
the balance triU be the amount due on the date of seUlemeni. 

(S) Find the interest on the balance of the account from the equated date to the date 
of settlement; if the date of setHement i^ later than the equated date, add this interest to the 
balarux; if before, eubtract ii. 



Note. — The first method is 



; the second, sufficiently 



for many practical purposes. 



BQCATION or ACCOCNT8 
EIxAHPLE 2. — Find cash balance Februar>' 1, 1907. 



1906 
Nov. 

Dec. 

Jan. 









Bebnhard F. Lswu 










1 


1906 




4 


Mdse 


net 


76285 


Nov. 11 


Cash 


18 




30 ds. 


129562 


" '26 


Note, 10 da. 


15 


" 


2 mo. 


1624 75 


Dm. 19 


" 60 da. 


14 


" 


4 mo. 


26955 


Ju,. 'is' 


" 2 mo. 


28 


" 


net 


974:86 


1 . 





70000 
125000 
69500 



o(% ^.t~«<^.,C5'-<><^--^;^(2«.«>'-«-.ii4^2i^<^ (Z, 




EQUATION OF ACCOUNIB 






II 



— M-.-- 


ill 


— g-g-g-g~ 


SiSg 



ill 






ii HPT 



ii 



II 



- B a 



!8| 



Ills i 



lljtl 



I = = = 

S." " ' i 

1 1 S s , I 

s - - . 4 " 

r - ■ 3 



^HU 



BQUATIOM OP ACCOrifTB 



WRITTEN PSOBUOIS 

860. /. When is tbe following account due by equation? 



Dr, 



J. L. LiPPINCOTT 



Cr. 



1916 








Jan. 


tf 


Mdse. 


y net 


t» 


15 


(1 


soda. 


Feb. 


12 


<l 


2 mo. 


n 


25 


(4 


90 da. 


Mar. 


8 


<« 


1 mo. 



1916 








Jan. 


15 


Cash 


67500 


u 


28 


Note, 3 mo. 


100000 


Mar. 


18 


Draft, 30 da. 


120000 


Apr. 


22 


Note, 4 mo. 


200000 



82654 

169274 

174989 

1184529 

74986 

2. In tbe following, find tbe equated date, prove it, and tben find tbe casb balance 
Sept. 15, 1915. 

Dr. John N. Chapman Cr. 



1915 

May 6 Cash 

" 20 Note, 2 mo. 

June 15 Acceptance, 60 da. 

July 22 Cash 



I 



100000 
162000 
224000 
149000 



1915 
May 



^> 



June 
Aug. 



u 



6| Mdse., net 



12 
19 
27 



U 



<( 



u 



60 da. 
2 mo. 
4 mo. 



3. Find casb balance June 1, 1916, find also tbe equated date. 
Dr. John R. Castman h Co. 



162070 

92240 

i 145249 

; 297514 



Cr. 



1916 

Mar. 9 Mdse., net 600 

" 25 " 60da. 796 

Apr. 14 " 2 mo. 1472 

4. Find cash balance April 15, 1916. 



1 


1916 


1 

1 


00 


Apr. 


1, 


49 


May 


2 


74I 







Cash 
Note, 10 da. 



55000 
69500 



Dr. 



James J. Kino h Co. 



1915 ! 




Aug. 12 


Mdae., 30 da. 


Sept. 8 


" 1 mo. 


•Vov. 17| 


" 60 da. 


Oe*. 15 


" 2 mo. 


1916 




Feb. 10 


" 90 da. 





i 


1915 




796 


41 


Sept. 


23 


949 


56 


Nov. 


17 


1264 


75 


j.^ec 


22 


694 


86 


1916 


i 






Mar. 


6 


1543 


75 







Cash 

Note, 2 mo. 
Acceptance, 90 

Note, 30 da. 



da. 



Cr. 

100000 

120000 

75000 

142000 



0. Whea is the following account due by equation, and what amount is due 
June 1, 1916? 



Dr. 
1»1S 

4&n. 1 

" '28 
Mar. 20 

Apr. il2; 



Balance 
Mdse., 30 days 

" net 

" 10 days 



L. T. Spbnceb 
I 1916 



694 87 
140000 
510'40 
383i83. 



Feb. 20' Ca»h 



(< 



Mar. 31 



Draft, 20 days 
Cash 



Cr. 

55000 
70000 
84550 



I 



I EQUATION OF ACCOUNTS 

6. What IB the cash balance due Jan. 27, 1915; when due by equatioD? 



John Melu & Co. 



1914 


" 








1914 




i 


Sept. 


5 


To Mdse., 60 da. 


758 


90 


Oct. 5 


By Cash 


100000 


" 


IE 


„ „ 3Q ., 


387 


40 


Nov. 7 




52000 


Oct. 


7 


" " 4 mo. 


500 


00 


" 3C 


" Draft, 30 da. 


10000 


" 


20 


" " 10 (k. 


400 


50: 


Dec. 18 


Cash 


65075 


Nov. 


6 


" " 3 mo. 


515 


70! 


1915 




1 


" 


27 


" " net 




00 


Jan. 15 


By acceptance, 60 da. 


58400 


Dm. 


S 


" " 90 da. 


274 


60 


Feb. 


9 


" Cash 


478,90 


" 


25 


" " 2 mo. 


309 


75 


Mar. 


10 


« 


350:40 


1915 


















Jan. 


M 


" " 1 mo. 


357 


» 


Mav 


3 


" " 


ISOOO 


Feb. 


6 


" " 30 da. 


200 


00 








1 



7, When are the proceeds of the following account sales due by equation? 



Philadelphia, Fa., Apr. 7, 1915. 
Account salea of floiu* sold for account of J. S. Haklinotoh & Co. 




1915 




Feb. 


11 




25 


Mai. 


18 




31 


Apr. 


' 


Feb. 


13 



Mar. 
Apr. 



420 bbls. 
245 " 
2% " 



Freight 

Cartage 

Remittance 

Storage 

Cooperage 

Commission 4% 



NoTS. — D«te the MumuiaBioii on the last dat« of aalw, Utd equate the 
M»y, tAkiiig the duiges aa detuta and the saks as cndita. 



aeooiut in the otdiiiilT 



nCAIIOH or AOCOCKTB 

S. Wbes aic ti>e proeecds of the f(41owiiic; areounl mk* due by equfttiM? 
1 . Account sales of shoes 

SoM for arvDunt of Wh. B. Mrxicn A Co. 



- 


325 pain 


at t2.10. cash 




22 


456 




" 3.55. 3 mo. 




19 


267 




" 1.-5, 60 dt 




31 


412 




" 2.18, (W* 




22 


564 


Cfc»J« 


" 2.05, 90 da. 




7 




Fi«i«ht 




10200 


10 




Dr.>-Jige 




560 


26 




Remittance 




1000 OO 


24 




Storage 




. llOOOj 


I. 


Account saks of broadcloth 










Sold for account of John Dutb' Sons 




5 


375}-ards 


at 13.25, cash 




20 


642 




" 3.02, 60 da. 




17 


895 


' 


" 4.16, 3 mo. 




30 


268 




" 3.68, net 






15 


495 




" 4.10, 30 da. 






14 


722 




" 4.05, 60 da. 










Charie$ 




~ " l" 




5 




Inspection 




9(10 




19 




Freight 




5920 




2 




Cartage 




1060 




10 




Remittance 




2S00;00 




11 




Storage 




9035 








f Vinimissiuii 3% Guanmty 2% 


i 1 • 






Net proceeds due 




1 il 


s. 


Accoim 


t sales of apples 




1 1 




228b 


Sold for account of JoentJA Hauet 




8 


>>8. 


at 12.25, cash 








22 


245 ' 




" 2.30, 10 da. 








2 


280 ' 




" 2.40, 30 da. 








18 


175 ' 




" 2.28, 10 da. 












Ctoiw 






~ 


5 




Freight and dmyage 




26 


60' 


18 




Storage 




66 


5 




Advertising and Insurance 




00 






Commission 2i% Guaranty 2% 






1 








, 


" 


1 



2kS accounts beabing intbrebt 

ACCOUNTS BEARING INTEREST 
D»llr BaUnees 

861. Some banks allow interest on daily balances of their depoffltors on amounts 
exceeding a certain figure which has been agreed upon by the depositor and the bank. 
Small balances subject to check usually draw no interest. 

862. It is to be noticed that the interest rates differ according to the customs of 
various lines of business. Trust companies commonly pay 2% on daily balances on 
active accounts; on those that require notice to withdraw money, it is customary to 
allow 3% on daily balances. 

863. To find interest on daily balances. 

The Fruoality Savings Company 

In accourU with John Wise 



1914 








igu 








July 


1 


To Balance 


155,00 


July 


1 


By Check 


3333 


" 


9 


" Cash 


50100 




15 


" " 


1500 


" 


23 




5000: 


Aug. 


1 


" " 


3333 


Aug. 


6 


" 


50,00 


" 


15 


" " 


1200 




20 




5000 


Sept. 


1 




33'33 


Sept. 


10 


" " 


6000 




is! 


" " 


1000 


" 


24 




50 OO 


oa. 


; 


" Balame 


3;9J7<> 


Oct. 


1 


'■ Int. 


169 














456169 








'MtUffi 


1914 


' 




~r 




"°. 






Oct. 


1 


To Balance 


31970 

1 




\ 
1 




\i 1 





Bal&ncee 


$121.67 from July 1 to July 9 


171.67 


" " 9 " " 15 


156.67 


., ., 15 ,. .. 23 


206.67 


" " 23 " Aug. 1 


173.34 


" Aug. 1 " « 6 


223.34 


" " 6 " " 15 


211.34 


„ ,, 15 .. .. 20 


261.34 


" " 20 " Sept. 1 


228.01 


" Sept. 1 " " 10 


278.01 


" " 10 " " 15 


268.01 


„ ., 15 ., „ 24 


318.01 


" " 24 " Oct. 1 



1026 
1248 
1854 
865 
2007 
1055 
3132 



Total daily balance, $20235 for 1 day 
Interest at 3% $1.69 



ACCOUNTB BEARING INTEREST 



263 



F6nn witli Balance Coliiiiiiu 



Penn Trust Company 



In account with Smith & Jones 



I>atc 



Dr. 



C>. 



Apr. 



Apr. 



1916 


r 






Jan. 


1 


8000 


00 


t^ 


15 


2000 


00 


«• 


31 






Feb. 


15 


6000 


00 


(i 


28 






Mar. 


15 


4000 


00 


i< 


31 







5000 
4500 
5000 



1 
Bal. 



1 



20500 
42 


00 
75 

75 
75 


14500 
604£ 


20542 


20542 


6042 





Daily Balance 

1 1 


» 


1 


1 
8000 


00 


1 

1 


10000 


00 


00 


5000 


00 


1 


11000 


00 


00 


6500 


00 


i 


11000 . 


00 


00 


6000 


00 


00 






75 ' 

1 






75 1 







Day* Total Balance 



14 
16 
15 
13 
15 
16 
1 



112000 


00 


160000 


00 


75000 


00 


143000 


00 


97500 


00 


176000 


00 


6000 


00 


769500 


00 



Interest at 2% on $769500 for 1 day -$42.75 



WETTTEN PEOBLEM8 

864* /. What is the net amount due on the following account July 1, 1917? 
Dr. I. M. Porter in account current with Vici Brothers Cr, 



1916 




July 1 


Balance 


Sept. 12 


Draft 


1917 




Jan. 3 


(< 


May 16 


i< 



1 
1 


1 1916 


' 


120000 


jNov. 


1 , 


90000 


1917 


1 


1 

1 


Mar. 


14 


: 90000 


Apr. 


25 


;. 40000 

i. 


iJune 

1 


* i 



Mdse., 3 mo. 

" 60 da. 
" 30 tla. 
" net 



60000 

I 

60000 
85000 
50000 



2. What is the balance of the following account May 1, 1915, interest at 6%? 
Dr. Hill & Son in account with Grove Land CoMPA^^r Cr. 



1013 I 




Jan. 15 


Dra 


Feb. 1 


<i 


^lar. 1 


ti 


«• 04 


ti 



I 95000 

: 86000 

180000 

96000 



1915 






Jan. 


1 


Balance 


<• 


22 


Sales at 3 mo. 


Feb. 


15 


" 3 " 


Mar. 


2. 

1 


" 3 " 



350000 

120000 

70000 

240000 



264 ACCOUNTS BEARING INTEREST 

3, The City Trust Company allows 2% interest on daily balances of $100 or 
more. What is the balance to the credit of Charles Careful on December 31, 1915, 
after crediting him with the interest due? 

Deposits: March 5, 1915, $50; April 1, 1915, $40; April 15, 1915, $60; April 30, 
1915, $50; May 14, 1915, $50; June 1, 1915, $35; June 15, 1915, $50; June 25, 1915, 
$40; June 26, 1915, $35; July 16, 1915, $52.92; July 9, 1915, $62.50; July 30, 1915, $50, 
August 3, 1915, $38; August 16, 1915, $50; August 31, 1915, $50; September 15, 1915, 
$40; September 30, 1915, $40; October 15, 1915, $50; October 30, 1915, $50; November 
25, 1915, $50. 

Checks: March 19, 1915, $12; April 9, 1915, $10; April 15, 1915, $25; April 21, 
1915, $20; April 23, 1915, $12; May 3, 1915, $10; May 7, 1915, $11; May 14, 1915, 
$25; May 20, 1915, $10; May 25, 1915, $10; June 10, 1915, $10; June 15, 1915, $25; 
June 21, 1915, $10; June 24, 1915, $20; July 1, 1915, $100; July 5, 1915, $33.33; July 
20, 1915, $25; July 27, 1915, $7; August 2, 1915, $33.33; August 5, 1915, $20; August 
10, 1915, $11.50; August 12, 1915, $10; August 13, 1915, $10; August 17, 1915, $15; 
August 24, 1915, $15; September 1, 1915, $33.33; September 1, 1915, $10; September 1, 
1915, $19.55; September 15, 1915, $10; September 21, 1915, $15; September 30, 1915, 
$3.25; October 4, 1915, $33.33; October 7, 1915, $16.80; October 8, 1915, $10; Octobff 
14, 1915, $10; October 21, 1915, $12; October 26, 1915, $20; October 28, 1915, $8; 
November 2, 1915, $5; November 3, 1915, $33.33; November 6, 1915, $10; November 
9, 1915, $4.70; November 12, 1915, $6. 



SAVINGS-BANK ACCOUNTS 

865. Savings-banks are institutions of a mutual and semi-public nature for 
receiving and investing savings. They have no other capital than the money deposits 
and are conducted solely for the benefit of the depositors. They allow usually 3% 
to 4% interest, compounded, if not withdrawn, at regular fixed periods, annually* 
semi-annually, quarterly or monthly. 

866. The deposits in savings-banks are not subject to check, but may be with- 
drawn on presentation of bank book and proper notice. 

867. The interest term is the interval between interest periods. 

868. To calculate the interest on a savings-fund account. 

In the Western Saving Fund Society of Philadelphia inte/est is allowed at it^ 
rate of 3.65 per cent, per annum on accounts of five dollars and over. No interest ^ 
allowed on fractional parts of a dollar. Interest is calculated by calendar montli^' 
and is allowed on deposits made on or before the fifth of the month; in the case ^^ 
withdrawals, interest is allowed for one-half month on money withdrawn on or aft^^ 
the sixteenth of the month. At the end of the calendar year the interest is reckon©^' 
and is added to the principal. 

Note. — Practises vary somewhat in different institutions. 



▲CDorxis BKAKnfQ nnmuBBT 96S 

[S 



I. /. Williain Trask deposited in the Weslem Saving Fund Si^iety <J Phib- 
driphia, as foDows: January 2, 1914, $20; Febnian* 16, 1914, S24: Mairh 14. 1914, 
S18; April 27, 1914, S60; May 29, 1914, $12; June 3» 1914, $15: July 20, 1914, $36: 
August 24, 1914. $72; November 14, 1914. $24; December 7, 1914, $50. l>n Marrh 
18, 1914, be witbdrew $16; April 10, 1914, $15; September 9, 1914, $25: iVtoher 3, 

1914, $15. Wbat was the balance of his account January 1, 1915? 

g. NIary Jones deposits in the Western Saving Fund Society as foUows: February 3, 

1915, $20; Nlay 6, 1915, $32; July 7, 1915, $18; October 22, 1915, $22; December 15, 

1915, $25; Fel^uary 10, 1916, $15; April 20, 1916, $17; June 30, 1916, $24; August 17, 

1916, $12; September 26, 1916, $20; November 3, 1916, $15; December 20, 1916, $21 ; 
February 9, 1917, $16; April 14, 1917, $25; June 12, 1917, $18; August 22, 1917, $20; 
October 11, 1917, $16; December 5, 1917, $25; January 26, 1918, $12; March 12, 1918, 
$26; May 18, 1918, $17; July 16, 1918, $30; September 18, 1918, $12; NoN-ember 7, 
1918, $21; Dec«nber 20, 1918, $14; January 24, 1919, $10; March 28, 1919, $20. 
What is the balance due her on July 1, 1919? 

S. On January 1, 1915, William Smithes balance in a savings bank, in which 
interest at 3% per annum is allowed on the smallest monthly balance and compoundcil 
quarteriy, was $180. During the 3*ear he macte the foUowing deposits: Januar>* 18, 
$24; February 6, $16; March 4, $28; March 6, $14; March 30, $15; April 16,*$13; 
May 1, $60; May 8, $24; May 17, $25; June 3, $12; June 19, $18; July 10, $18; August 
2, $14; August 20, $13; September 3, $16; October 25, $28; November 5, $22; Decern- 
ber 3, $30. He withdrew Januar>' 21, $25; Februar>' 26, $30; April 20, $60; August 20, 
125; September 16, $12; October 30, $15; December 24, $12. What was the balance 
of the above account January 1, 1916? 

4. Mr. W. T. Zaner made the following deposits and withdrawals at a savings 
bank, the by-laws of which provide for an allowance of interest at three per cent, 
per annum on the smallest balance for interest terms of three months ending, re- 
spectively, January 1, April 1, July 1, and October 1, interest to be compounded 
semi-annually. (That is, a deposit begins todraw interest from the first day of each 
quarter, and only the balance left the entire quarter draws interest in the event of 
withdrawals.) He deposited January 1, 1915, $600; February 2, 1915, $145; February 
15, 1915, $180; March 16, 1915, $160; March 26, 1915, $240; April 20, 1915, $160; 
May 1, 1915, $120; June 21, 1915, $180; July 16, 1915, $125; August 26, 1915, $280; 
September 2, 1915, $460; October 4, 1915, $240; October 18, 1915, $160; November 
12, 1915, $180; He withdrew January 22, 1915, $100; February 26, 1915, $200; 
March 25, 1915, $200; May 20, 1915, $150; July 1, 1915, $50; October 23, 1915, $20; 
I>ecember 24, 1915, $200. What was due Mr. Zaner January 1, 1916? 



BANKRUPTCY 

870. A banknqtt or insdlyent is a debtor wboee property is taken to be divided 
among his creditors by a court under the operation of an insolvent law. 

871. An insolyent law provides that when a person has been judicially ascer- 
tained to be insolvent, and has surrendered his property for distribution among his 
creditors under a decree of court, he is to be discharged from his indebtedness. 

872. An assignee in banknqrtey, or an assignee in insdlTeney, is a person to 
whom the property of a bankrupt or insolvent is transferred in order that he may 
dispose of the same for the benefit of the creditors. 

873. A dividend is a sum arising out of the bankrupt's available assets, which 
the assignee divides among the creditors pro rata. 

874. To find each creditor's share. 

Example. — The statement of a bankrupt's affairs was as follows: 

AsseU: Cash, $2870.13; Bills Receivable, $3750; Merchandise, $8439.70; Real 

Estate, $4200; Stocks and Bonds, $3430.75; Personal Accounts, $7833.48. 

LiafnlUies: Due A, $9238.17; due B, $12375; due C, $20453.38; due D, $17216.85; 

due E, $4114.29. The expenses of the assignment were $917.34. What was the rate 

of dividend, and how much should each creditor receive? 

^ 37S0. ^/isys. 

^aoo. /72,/Lg'S 

3 430.yS ^/ /U.l^ 

7F'33.ur / ^3 3 fj.^^ ,2^^^.MtUt;l:iiu^ 

/3'o S2V.o^ o^5«./„«.*ti^.^i«^ 

/f23S'./7 X.4^^7 -= /IU3/^.Z3 a:iy^t^^,t>-u<U-»^ci. 

/237s. y.,^^7=. S77'7./ 2/3:1. 
2o^/S3.3r)(.ud7 ^ fss/ .73 &t. , 

/72/ ^.s'sy..¥i'7 = ro^o,27^ji^ , 

^//A^.2fX.V^7-' / ^2/.37 Ck^_ 

Or*, 

/^3 3f7.^f : /f23r,/7 ::/2f^0^J2 : a:,.u<^. ^/u.3/ ^/.23 
633f7.^f : /237S.ao :: 2^ CO ^.72 : /3^ . _ S77f'/^ 
^33f7.^f : 20^^3.3^:: 2f ^0^.72 : &f , _ fSS/JS 
633f7.6f : /72/^.r3-.-.' 2f^0^ 72 : Jh , _ r040.27 
633f7.^f ■• U//^.2f :: 27^06 72 : £k. . _ /f2/.$7 

Note. — Usually it is necessary to carry the decimal to eight places. 
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•Tt. / If m firm faiW «ith luUhtir* an»iH4iitinc t.i liiiMllI ami ftwrl* fl^lMV 

t* « nr.«i )* •U-uft<! rsrh m«liti^ rt^rr-nr tin tiki- ii4Ur «-%|vn«ni *4 mmtgtaami Ivvnc 

III!/* Uiial Mjm khivulil • rtrviiU^ rrrv-i\r «tiaw rUllO Al»iMnU^I t«i IMM T^* 



J <^^ fjnifi.M llnmn. int»il^% Smith. ITI/JW. llari. Clir^^ K«|i 



i \lxrr r««ivrrtinit all Xhr a%aiU>4r awri* inl«i i*a4i aiiil |»>mc all r%|i 
an ^mtgjtrT («a* in hi* fiainU tTiiKiJ .17 U* ilistnlKjtr amitfic rfr«littc« «h ar riaub* 
mnmmitiX til lim.friM Htiw miKh tin A rmnw, wUht rUim i« fil^CU 7h* 

. \n ifi«J^mt mrft hant ..«f« A. KilZJ 7%. H r>»l«»3K. t\ |Mil A7. !> tiixi ««!, 
I 1**17 >. K. M37 X2 III* AMCTifv »UM rrali«r.| p9^'i2 i^ fna thr a«vi« ax«.l Ka« 
$»W»| 77 r«|»-n«r« t«i pa\ ll<i« murh «tU rarh <if thr rn^lilur* rwvirr* 

Hrr%\ 4k ^ o fail in Ihamiw^w mth liaUlittrv ami •anting tti f^WVll Dm- aw^m'i< 

ft I •.».« rral f«Utr f « llUTitfll am! tlir sti-^k *4 fi-xl* f*^ l/7««l. oaWrtni .irl-U .•«ll^ 

!5^Tii amituittt^ t4i tT3ll, anii •nsa-n^W^I ll^'rfl in wHIlitnc up tSr Ikmiw^ Uhal 
m\l'i M illiam llar|«Y r«^rT>i\r if hi* tlaim i« I137'JI* 

IfrftkrI 4k <*•• tiuilr an aflnHpimnit fiar tfir Imrlit ti thrtr rfrviitjii^ «ith tkr 
f iii «iri« rv^>4ftr««ia arnl ltaUlitir« H^mmrrf 4 'a*li. KTM 17. M«l«r . II Tlil W. 
Krai l^tatr. IIJlil. llilU |trm\aMr liiaHl Arr,i«int« Krrrt^a»4r. Crr72lr«3 

/ .>^;i/.#i Hiiu lUvaMr r»a7:i«i j.4>r« a ii"%t. rr»7M.ii. < wi a «.. . 

• IH7.l7<fli HaM^i A A.Utn* ttlvVi \s UiUiatii I: iHvi* li.^lll^. Hmn TU«i(>- 
ft-n irU7l 1.2. IjivHir A \l a«»ti « .. IJ7I ki l«i \f irt^m A lla-kWl. f7*0* \: T>^ 

\ mrffrhaot faiirvl in tiuainrft* anii rrmlrtv*! thr fiiiif«in|[ irlwluk .|mK4 
( a*t. IKVfl). lira! l>Utr. t/7.V» |Vr«4»al i.r«^nt« tur>. Mrr^hanlMr. Iliri 
/..y^;j«tf4 Nt4#«. KMlil. .|ur John IV.>.1. |irr> K S Mann. IllJiV J i Ijr«-. 
t.Vi7'i Thr r«|«tiH« li aau(TUDrtil ■•-fr |137.'i ||.»« morh •Ivjuiil rmrh tt^UU^ 
trrrwrT 



PARTNERSHIP SETTLEMENTS 

877. A partnership is an association of individuals formed by an agreement 
made between them to combine their money, labor and skill in some business enter- 
prise, the profits or losses of which are divided in certain proportions. This asso- 
ciation is generally called a, firm or houM, 

878. The capital of a partnership consists of the money, real estate, or any other 
property invested. 

879. The resoiirces of a firm consist of the money and other property it owns, 
and the debts due the firm. In theory, the firm is distinct from the individuals com- 
posing it; hence, a partner may owe the firm, and his obligation to the firm is a resource 
of the firm, as in the case of withdrawals. 

880. The liabilities of a firm are the debts it owes. For accounting purposes 
the firm may be considered as owing the individuals composing the firm for thdr 
investment; hence, the capital of the business is a quasi liability of the firm. 

881. The net capital of a firm, or present worth, is the excess of the resources 
over the liabiUties. While the excess of resources over liabilities is called either net 
capital or present worth, still, strictly speaking, the former is the appropriate term 
to use when opening books and the latter when closing. 

882. When a firm's resources exceed its liabilities, it is said to be solverU. When 
the liabiUties exceed the resources, the firm is said to be insolvent. 

883. The net insolvency of a firm is the excess of liabilities over resources. 

884. The net gain is the excess of gain over loss for a given period; or the excess 
of present worth over the invested capital. 

885. The net loss is the excess of loss over gain for a given period; or the excess 
of invested capital over present worth. 

886. An adventure, enterprise, or venture, is usually a co-operation for a single 
business arrangement for a limited time or for separated business arrangements, and 
they are not partnerships in the strict use of that term. They are settled in accordance 
with the terms of the agreement or in accordance with the custom in such cases. 

887. Partnerships are settled in accordance with the terms of the agreement; 
this should preferably be written, but may be oral. The acts of the partners may 
modify, and, in fact, entirely abrogate the terms of the agreement. In general, 
where there is no distinct agreement as to the sharing of gains or losses, partners share 
equally, no matter what the respective amounts of investments may be. Differences 
in investment are usually adjusted through interest allowances. Where one or some 
of the members of a firm are active in its business, devoting their entire time and ener- 
gies to its interests, while others are passive, these differences are frequently adjusted 
by allowing the former salaries. 

888. When two classes of accounts are furnished, one showing resources and 
liabilities, and the other gains and losses, and the results obtained do not agree, the 
result of the class showing resources and liabilities is to be taken, as the accounts 
of this class can be verified by taking inventories, sending out statements, etc. 

268 



PABT^nCBSHIP SnTLEMSNTB 261^ 

889. Td find ftub nel gain or nel lots of a busiiiess when flie hi fo iluitat It chiB» 
aad die praonl wofflL 



[ 



EIxAMFLE 1. — ^What 18 the net gain of a business whose net capital at starting 
was $4000 and whose present worth b $45007 

Presoit worth $4500 

Net capital 4000 

Net gain $500 

Example 2. — What is the loss of a business whose net capital was $15000,. 
now showing a present worth of $13500? 

Net capital $15000 

Present worth 13500 

Net loss $1500 

880. Rule. — Find the difference between the nei capital and thepreeeni worth 
If She preeenl worth is the greater^ the difference shawe a gain; if the capital is the greater f, 
Ae reeuli shews a lose. 

WmiTRN nOBLEMS 

88L Find the net gain or net loss in the following: 
/. Net capital $2500, present worth $3750. 
f . Insolvency $1 100, present insolvency $1500. 
5. Net capital $2500, insolvency $1500. 
4- Insolvency $500, present worth $1200. 

882. To find die not gain or not loos of a bosinoit wlion flio items of gain and 
loM axo gifon. 

Example. — The total gains of a business are $5400 and the total losses are $1700; 
what is the net gain? 

Total gams $5400 

Total losses 1700 

Net gain $3700 

883. Rule. — Find the difference between the total gains and total losses; the excess 
^gain shows the nd gain and the excess of loss the net loss. 

WmiTRN nOBLEMS 

884. 1. What is the net gain or loss, if the total gain is $3500 and the total loss 

ti«n? 

i. Total gain, $7200; total loss, $3750? 

S. Total gain, $825; total loss, $653? 

4« Total gain, $12500; total loss, $14200? 

5. Total gain, $1700; total loss, $1900? 

8. Items of gain: merchandise, $500; discount and interest, $80— Item of loss: 

, $420? 
7. Items of gain: merchandise, $1250; rent, $400; discount and interest, $120 — 
loss: expense, $650; furniture and fixtures, $35? 
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896. To find the present worth of a business when the net c^iital is given, lod 
gain or loss. 

Example. — ^A merchant invested S12000 in business. Upon closing, his Loss 
and Gain account shows the following items: Gains, Merchandise, S3500; Discount 
and Interest, $375. Losses, Expense, S1500. What is the present worth of the 
business? 





Loss and Gain 




Expense 


$1500.00 


Merchandise 


$3500.00 


Net gain 


2375.00 


Discoimt & Interest 


375.00 




$3875.00 


$3875.00 






Net capital 


$12000 






Net gain 

Present worth 


2375 




$14375 



Remark. — ^The principles of accounting should be carefully applied in working the problema 
that follow, and the statement should be presented in such form that the results may be readily seen, 
and the process by which they are'attained readily followed. Students frequently fail to get accurate 
results because of lack of system and method in arranging the work. 

896. Rule. — Add the net gain to the net capitalj or deduct the nei loss from it. 

WRITTEN PBOBLEMS 

897. 1. What is the present worth, if net capital was $3500, gain $550? 
^. Net capital $7500, loss $700? Net capital $6500, gam $800? 

S. Net capital $1700, gain $3500? Insolvency $300, gain $600? 

4. Insolvency $700, loss $300? Insolvency $1200, gain $900? 

5. A business was started with a capital of $17500; the totals of the Loss and 
Gain account show debits $5625, credits $6000. What is the present worth? 

6. The net capital of a business was $8000. The Loss and Gain account shows 
debits: Expense, $325; Discount and Interest, $78; Real Estate, $200 — and the 
following credits: Merchandise, $2250; Stocks, $250. What is the present worth of 
the business? 

7. A invested $6000 and B $3000 in a partnership. At the end of a year the 
items of expense were: General Expense, $1200; Discount and Interest, $300; 
Furniture and Fixtures, $150. The items of gain were: Merchandise, $750; Rent, 
$300. What is the present worth of the business? 

8. A, B and C form an equal partnership. During the year A invests an addi- 
tional $2000; B withdraws $1500; their purchases of merchandise were $12500; their 
sales, $14600; goods on hand at closing, $3160; expenses have been $2590; advertising 
has cost $675; insurance, $460; inventory of insurance at closing, $210; notes and 
acceptances on hand, $8950; notes out>standing, $175; accounts pa3rable, $1416; 
real estate is Dr. $5410, which is also inventory value; accoimts receivable, $10106, of 
which $460 is considered worthless. Make a statement of losses and gains and deter- 
mine the present worth of each partner. 
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WRITTEN PSOBLEMS 

901. 1. The resources of a business are: Merchandise, $4340; Cash, $2810; Bills 
Receivable, $1300; Accounts Receivable, $1500; and the liabilities are: Bills Payable, 
$8420; Accounts Payable, $3200. What is the condition of the business? If the 
partners invested in the ratio 2 to 3, find each partner's share. 

2. A and B form a partnership, agreeing to divide the gains or losses in propor- 
tion to investments. A invests $7500 and B invests $9600. Divide a gain of $3750. 

3. Three men rent a pasture for three months for $96. One puts into it 14 head 
of cattle, the second 22 head, the third 19 head. What should each be required to 
pay? 

4. A, B and C form a partnership, agreeing to share gains or losses in proportion 
to investments. A invests $4600. They gain $3800. B receives as his share of the 
gain $1500 and C receives \ of the gain. Find B's and C's investments. 

6, Two men, M and N, hired a team to go a distance of 10 miles and return; the 
charge for the team was $8. On arriving at their destination M proposed to return 
by another conveyance, to which N agreed. They also agreed that M should only 
be required to pay in proportion to the number of miles he had ridden. Find what 
each must pay. 

902. To distribute gain or loss when periods of investment are unequal. 

Example. — A and B form a partnership, agreeing to divide the losses or gains 
in proportion to investments. 

On January 1, A invests $5200 and B invests $4800. A, on May 1, invests 
$2200 additional, and on July 1, $3000. He withdraws on August 1, $2800 and on 
November 1, $3300. B invests on March 1, $2600, and on June 1, he withdraws 
$3000. They gain $3860. Find each partner's share. 



Dr. 



Aug, 
Nov. 



1 Cash 
1 Cash 



2800X5 
3300X2 



14000 

6600 

20600 



Cr. 



2800 




Jan. 


1 


3300 




May 


1 






July 


1 



Cash 
Cash 
Cash 



5200X12 
2200X 8 
3000X 6 



5200 
2200 
3000 

62400 
17600 
18000 



dSOOO 
20600 



A's net investment for 1 mo. =77400 



Dr. B (>, 



June 1 Citfh 9000 iJan. 1 Casii i^lO 

Mar. 1 Cash JHOO 

3000X7 «21000 4800X12-57<W) 

2600Xl0-2a00l> 

2UX10 
B*8 net investmefit for I nnv » 63600 

177400 A*s net investment for 1 mo. 
62G00BS " " " 1 " 



tl40000 total investment for 1 mo. 
$140000 : $77400 : : $3860 : A*3 gain -$2134.03 
$140000 : $02600 : : $3860 : BV gain-$1725.97 

Explanation. — A's inTestment oo January 1, $5200, was invested for 12 numthii. .\n invtiM- 
It of $5200 for 12 mooUis is equal to an investment of $82400 for 1 UMMith. The $2200 waa in- 
Tested for 8 monthis which is equal to an investment of $17600 for 1 month. The $3000 wa« invivtMl 
for 6 months, which is equal to an investment of $IS000 for 1 month. A*8 total inve^ment in equal 
to an investment of $96000 for 1 month. Considenng his withdrawals, we find the $2800 to have been 
out of the business for 5 months. A's withdrawal of $2800 for 5 months is equal to a withilrawal of 
$14000 fori month; and the $3300 for 2 months is equal to $6600 for I month. His total withdrawals 
are equal to a withdrawal of $20600 for I month. Subtracting the total withilrawal for 1 month 
from the total investment for 1 month, he has a net investment for 1 month of $77400. 

We proceed in the same way with B's account, and find that he has a net investment for 1 month 
of $62600. Now these net investments for one month will form a tnte basis for the divisicm of the 
gain. Taking the sum of these investments as the first term of a jiroportion, A's investment for the 
Koood term, the total gain for the third, we find the fourth term, or .\*s gain, to be $2134.03. In 
the same manner we find B*s gain to be $1725.97. 

903. Rule. — Multiply each investment by the time it was intfested, and each with- 
drawal by the time it was withdrawn. The difference between the sums of these products 
is the investment for one month, which forms a basis for the ditision of gain or loss. 
Then by proportion find gain or loss of each partner, 

Fonnnla for determining each partner's share of loss or gain 

Whole investment : Each partner's investment : : Whole gain : Each partner's share 
of gain, 

WETTTEN PEOBLEMS 

904. 1. A, B and C enter into partnership. A puts in $1000 for 8 months; B» 
$1200 for 10 months; C, $800 for 12 months. They gain $1500. What was the 
•hare of each? 

f. Armor and Baker engaged in a partnership for four years; Armor put in 
$6000 and Baker $8000. At the close of tne second year Armor took out $2000, and 
Baker put in $2000; at the close of the fourth year they divided $8890 as net gain. 
What was the share of each? 
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906. To And each ptrtner's c^Rital nhm interest is ernisidiired. 

Example. — A and B form a partnership, agreeing to share equally the losses 
or gains. It is also agreed that each partner is to receive interest on his mvestment 
at 8% and pay interest on his withdrawals at the same rate. The following is a 
statement of their investments and withdrawals. They gain $4250. Close their 
accounts. 



Dr. 



Cr. 



1914 
Apr. 
Nov. 
Dec, 



9 Cash 



6 
51 



Cash 
Balance 




1914 




Jan. 


1 Cash 


Mar. 


16i Cash 


Sept. 


9 Cash 


Dec. 


31 


Interest 


(( 


31 


Gain 


1915 






Jan. 


] 


Balance 



Int. on SI 800 for 266 da. 
" " 600 " 55 " 



$106.40 

7^3 

$113.73 



Int. on $2500 for 1 yr. 
3600 " 290 da. 
2900 " 113 " 



« 



« 



K 



H 



A's net credit interest 



Dr. 



B 



250000 
360000 
290000 
39109 
174710 

I 

11138:19 

$200.00 

232.00 
_ 72.82 
$504.82 

11373 
$391.09 

Cr. 



1914 

Mar. 
Sept. 
Dec. 




19 
SI 



Cash 
Cash 
Balance 







1914 




90000 


Jan. 

1 


I 


120000 


Apr. 


9 


8411 81 


Aug. 


26 






Dec. 


31 






1915. 
iJan. 


31 
1 


1051l!81 


1 





Cash 

Cash 

Cash 

Interest 

Gain 



NOTK.- 



Debit interest $87.47 

-Method as in A*8 account 



Balance 
Credit interest 



3200,00 
1600,00 
3600,00 
36471 
1747:10 



10511.81 



841181 
$452.18 

87.4 7 
B's net credit interest $364.71 

$39 1 m + $364.7 1 = $755.80 ; $4250.00 - $755.80 = $3494.20 
$341>4.20-5-2 = $1747.10, each partner's share of the net gain 

906. Hi'LE. — Find the ititerest on the ini'esiments far the time far which they wff€ 
made. Find also the interest on the withdrauxils far the time they were withdrawn. W* 
difference htiiceen the sums of these interest items is the interest with whidi the aeconfft 
should be either cretiited or debited. Then divide the remainder of the gain or loss. Wf 
this on the proper side of the accoufU and find the balance. 



1 



CTli S^ 



s BTPesswsiL tasmiMi: A wiilidn<ir SMltLXv B mitlwirni «l)7^^) )iiwi?iM ««^ 
be ftlkivod am i^ im 'c tm Dtaa ic «if^ iiKtairrs Sin ts ywM t^ hr «^lM%i«<rsi ^>«i 



r^ »5CX21: A* CiqitaL O^ |S1T2L». w«J>ani«mfcv ISi^^Tl; BV I^^HO. \> , 
29S.3S, vithdmcftk. S12Srj& B is^ ^ bftvr a ^qa«i>* of SJlW^. mh iuMwH iNw^tm^ 
to be k«pt to acQiBt i^ diff fg< iK i fe ^ m cii|«taiL AfWr citsiiliiigt mli^n* iiiNt «'«vi«' 
mrs intense mt €^ cm iiiTcsciiMit^ i^ huljOM^r «( 5iliiir(Hi by A jin«l B <(\t%iii)^ 
hat are tbe proper faftboMies for A aad B to cocMaf«ice tiK" m^* pmiM* 

5. A 9et of books sboa^: Lcs aad Gam. Dr.. $%^WT.$1, !>.. IftMkVJfe^. AV 
count, Dr^ S4567.2& O^ $3f75$v.^: B s acc\^nu Dr., SSM^TJtll. !>., flfWMIM. 
^fore settfiiig, crafit As sidarT, SSW: B*$ saaanr. $4500; aU> cmtit A anii B ii^hvrM 

6 per cent, oo the oripml mi^Ktmffit; then ckw licwi ami l%am« itivingt ^n^^ 
irtner half of net gftm. State each partner's balance at cKt«in|C. 

4. Close books contamii^ the foUowii^: Gain. IS(IS7.<Uk I\ui4HMrti' i>a|^lai 
-Cr., S9aS4.62; B— Cr^ f697&7S; C-Cr,. $lld64,6.V IHurtncm iitw tW^M 
foUows: A— Dr., S224S.e7; B— Dr., $146S.79; C— Dr,, $iaM.ft5. TV aHU Ifp syt 
;reement provide that the partners shall receiTe salary for their iier\*ic««: A» t^^OO; 
, $1500; and C, $3000. They shall have interest at 6% on their ca|>ital; tht" ih^I 
dance, gain or loss, shall then be equall}^ divided. 

6. Close a set of books which shows the following results, and state iHioh imHtinr'ii 
ilance. Net credit to Loss and Gain account before salary and iniennit an^ 
ledited, $25000. White, Dr., $1800, Cr., $12000. Redd, Dr.» $3500, (>., $UI000; 
ledd b to be allowed $1000 for sovices, and each partner is to Ix) allowinl liit^^mst 
1 5% on his capital, and the net gain to be divided equally. 

6. The Loss and Gain account in a set of books is credited $3UM4.Wl AliePN 
coount (senior partner), debited $2937.63, credited $60758.03. Ilean^r*!! aiMHiuiit 
iimior partner), debited $925.76, credited $17896.49. Determine and rreillt i\w liiii^r* 
Bt, ignoring interest on withdrawals. Credit each partner $3000 for nervioen. t )! viiln 
be net profits equally and bring down the new balances U} the crrdit of iNirttii^rvi* 

7. A and B formed a partnership, agreeing to share losses and gainii in prvyportturi 
9 average net investments. On January 1, A invested $3200, and I) im tha 
ime date invested $2650. A on March 1 invested $1600 and on Heptemlier 1 , $2A0fl, 
&d withdrew on May 1, $1600 and on October 1, $650. B invested cm April I, 
1800, and on August 1, $1950, and withdrew on June 1, $1000 and on Decr«fnlii*r I, 
BOO. The present worth at the close of the year is $12500. How much wm dinf iw*h 
irtoer? 
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BEVnW raOBLEMS 

906. 1. A, B and C traded in company; A put in SI as often as B put in S3, 
and B put in S2 as often as C put in $5. B's money was in twice as long as C's and 
A's twice as long as B's; they gained $5250; how much was each man's share of the 
gain if divided in proportion to average net investment? 

iS. A and B purchase a house on which expenses for a year are S105, and which 
rents for $420 a year. B pays $2200 of the purchase money, and A receives $295 as 
hiB share of the rent. Find the amoimt of the purchase money B pays. If rent and 
expenses are shared in proportion to investment, how much of the expense should 
each pay? How much of the rent should each receive? 

5. Three boys buy a bicycle, A paying $32, B $48 and C $20. They agree that 
in every week of six days (10 hours each) each shall have the use of it for a time pro- 
portionate to his pa3anents. If A begins to use it at six o'clock Monday morning, 
when should B receive it? When should C receive it? 

4. Three men take an interest in a coal mine. B invests his capital for four 
months, and claims one-tenth of the profits; C's capital is in eight months; D in- 
vests $6000 for six months and claims two-fifths of the profits; how much did B and 
C put in? Losses and gains shall be divided in proportion to average net investments. 

6, X, Y and Z entered into business as partners, each putting in $5000 as capital. 
At the end of two years X took out $1000, Y $2000, and Z $3000. At the end of the 
fourth year they closed the business with a loss of $3600. What was the loss of each 
if losses and gains were divided in proportion to average net investments? 

6. Loss and gain, credit in excess of debit, $9346.21; Ames's debits, $1300.00, 
credits, $15265.75; Bell's debits, $900.00, credits, $6875.94; Carr's credits, $10000.00. 
The agreement allows Bell $1000 for services, and each partner is to be paid with 
interest before the profits are divided. Bell is to pay 12 per cent, interest to Carr 
for the use of his money; Carr is not a partner, but loans money to the firm of Ames 4 
Bell, at the expense of Bell alone* what will be the balance of Ames's and Bdl's 
accounts after settlement? ^ ^j/ ^'r/T^" 

7. A certain ledger, after all the work was posted and the accounts closed, showed 
the following results: Loss and Gain, debits, $2829.46, credits, $18765.40; A. Bard, 
debits, $2526.89, credits, $26345.48; C. Dash, debits, $3687.95, credits, $19875.69. 
The articles of copartnership require an interest account kept with the partners, 
crediting each with interest on capital invested, but not charging interest on with- 
drawals; C. Dash, outside partner, is to be credited $1000 a year personal expenses. 
Complete the closing of the ledger and determine the balance to the credit of each 
partner, if losses or gains are shared equally? ^t^fo.LC Jl H ^^^^ C^f 

8. A and B form a partnership. At the close of the year A's account is ove^ 
drawn $2900, and B's $2300. How may they settle if no other resources? 



9. A and B fonn a putDefship* «|[reeiiiK to sfamn^ fcmins and Iomw in prciportMi 
> nxen^ net investment. A on January 1 invests $4800, and B on the jtune dal^ 
ve^ S5300. On Mav 1, A invests $2200, and on Ai^ust I withdraws SISMX B on 
pril 1 invests $4300, and on Sept«iber 1 be withdraws $1900. They fcain SSSMI. 
he>* take in C as a paitner on July 1. and he invests a sufficient amount to entitle 
m to i of the giun. Find A's and B*s giun and C*s investment. 

10. A and B form a partner^p on January 1, 1914, aicreeing to share the fcains 
id losses in proportion to their average net investments, A on January 1 invests 
9600, and B $1800. A invests on July 6, $2800, and withdraws on September 1, 
200. B, on September 1, withdraws such an amount as will make his avetafca 
vestment sufficient to entitle him to i of the giun, and C on June 1 invests a sufficient 
Qount for the rest of the year to entitle him to i of the profits, Tbey gain $5800. 
nd B's withdrawal, A*s giun, and C*s investment, 

11. A and B form a partnership, agreeing to share losses and gains in propor^ 
m to average net investments. A on January 1 invests $5500, and B on the same 
^te invests $4200. A withdraws on June 1, $1200, and he invests on August 1, $1400, 

withdraws on September 1, $1500, and invests on November 1, $2500. C is 
imitted to the partnership and invests $3800 for a time sufficient to entitle him to 
of the gain. Find the date <m wluch C macte his investment. 

12. Three moi, A, B and C roit a pasture for 4 months, for which they agree 
pay $250. A puts in 25 cattle for 2 months, and 32 additional for the remaining 

months. B puts in 18 cattle for 1 month, and for the remaining three months has 
26. C puts in 28 for 3 months, and for the remaining month has in' 34. Find 
e amount each should pay. 

13. William Reid and John Day agree to form an equal partnership. They 
ly a planing miU, the price of which is $15000, $7000 of which Reid pa>^ and the 
dance is paid by Day. They buy rough lumber to the amount of $3900, half of 
hich is paid by each. Reid pays $3950 during the year for wages and other expenses, 
id Day pays $2620. Their sales of finished product during the year amount to 
^320, and they make an additional purchase of rough lumber to the amount of $1850. 
heir taxes and insurance during the year amount to $310. At the time of settle- 
leot, at the close of the year, they have on hand rough lumber to the amount of $920 
id finished product to the amount of $1750. Day is to receive $1200 for conducting 
te business, and Reid $1200 for managing the miU. It is required to know, first, 
keir gain or loss; second, in case Reid wishes to sell out, how much Day should pay 
m for his interest. 

14. A, B and C form a partnership, agreeing to share losses and gains equally. 
t the close of the year it is found that A has to his credit $9200, that B has over- 
awn his account $1500, and that C has overdrawn his account $2150. There being 
» other resources or liabilities, determine an equitable dissolution. 
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15. A and B are doctors, and agree to combine their interests and share equally 
in the net amount made during a year. A owns the oflSce which they use, and values 
the yearly rental at $750. B supplies the horses and carriages necessary to the busi- 
ness and pays $1000 for their care and keep; their value is $900. He charges 15% d 
this value for their use. A collects during the year $4225, and B $5006. A's inci- 
dental expenses connected with the business are $112.50, and B's are $212.75. Deter- 
mine each one's share of the net earnings and how they shall settle. 

16. A company engaged an agent to do business for them for four months at a 
salary of $175 a month. They shipped him merchandise amounting to $3920.50, and 
sent him also $920 cash. During the four months the agent purchased goods amount- 
ing to $2140.50. At the end of the time the agent's sales amounted to $3950.82, and 
the goods on hand amounted to $1005.26. Find gain or loss. Find also the amount 
due the company at the end of that time. 

17. The firm of Piatt & Son find upon closing their books a net loss of $8700. 
A statement of resources and liabilities shows Cash, $1800; Merchandise, $11000; 
Bills Receivable, $500; Accounts Receivable, $1500; Bills Payable, $4000; Accounts 
Payable, $7500. What was the net capital of Piatt & Son at the openmg of the 
season? 

18. Henry Jones has his business incorporated. His assets are Cash, $9000; Real 
Estate, $15000; Mdse., $10000; Bills Receivable, $560; Accounts Receivable, $8950. 
He owes Bills Payable, $1200; and Accounts Payable, $3500. The business is inco^ 
porated under the title of the "Linen Manufacturing Company/' with a capital d 
$200000, divided into 2000 shares at $100 each. Henry Jones takes 500 shares for 
his share; George Long takes 500 shares; William Day takes 500 shares; William SmiUi 
takes 400 shares; Leonard Hay receives 100 shares for his services as attorney. William 
Day buys his shares at par and pays one-half cash and note for balance. Greorge 
Long buys his at 95 and pays cash for them. William Smith buys at 105, paying one- 
half cash and turns over real estate for balance. What does each pay for his interest 
in the corporation? What is the real value of each one's interest? 

19. The firm of Sharp & Dull have just closed their books, which show a gain 
of $550. A statement of resources and liabilities shows the following: Cash, $8000; 
Merchandise, $13000; Real Estate, $5000; Bills Receivable, $3500; Accounts Receiv- 
able, $6750; Bills Payable, $8000; Accounts Payable, $15200. What was Sharp's 
investment, Dull having invested $2500? 

£0. A merchant is doing business and keeps his books by single entry. He 
began with Cash $10000. He bought Mdse. from A, $7000; B, $3000; C, $4000; 
D, $1000. Paid A $4000 and note $3000. Sold E $5000 and paid B in full. Sold F 
$7500, gave C on account $3000 and paid D in full. Sold G $5300. Received from 
E $4000. Sold H $4200. Received from F cash $5000 and note for $2500, and from 
G cash $3000 and note $1300. Received from H cash $1000 and note $1200. Wish- 
ing to change his books to double entry, he took an account of stock and made the 
change. Inventory', Mdse., $2500. What is the present worth of the business? 



fl, A and B are paitncs^ A haxinic J intone axKi R } intoiv»l in iniin^ iuhI 
ne^. Tbey have disposied of cvnythin|t bdonicinit to tho Inisinc^ am) ha\^ «^ 
ind S5000 casli. Thev wish to ^ttle with each other. A's aeciHint :4H>t^> a net 
edit of 96000. while B*s account show$ a net ilehit ot t^M}. Wlvat it^ tho final 
id equitable settlemefit between them? 

2i, A Philaddi^iia finn opened a branch store in Bethlehem* Pa.« ami put J. M. 
ivth in chai|:e. He is to receive 5^ commi^ion on all sale* and inci^nn^ of tho 
isiness. He employ's an assistant at a salan* of $1500, which is paiil by him!«olf. 
be finn supplied the branch as follows: Merchandise, $l%%00; C^'ash, STiOOO. I>\innK 
le 3*ear Fayth bou^t for the branch $175325 and the sales were $222900. Ho 
cehred a consignment of goods invoiced at $1200, from Wilmington, IV1.« u|>iH) 
hich he paid freight $100 and storage $75. The consignment was dist^iwHl of at 
I advance of 10^ abo>'e invoice value. A conunission of 3% was rNt^iNtnl an<l pn>- 
fids remitted. The running expenses of the business, rent, etc., outaiile of ax^istantV 
lar>% were $2300; these ccnne out of the business and haNT been paid. Tho Morrhan- 
se inventory is $4500, and there is $6500 cash on hand. What is tho result of tho 
jsiness? What has been Fa>^h*s inccnne from the business? 

tS. A and B form a copartnership, agreeing to share gains or losses in pro|X)rtion 
) average net investment. On Januar>' 1 each invests $6000. C)n Fobruar>' 1 A in* 
»t8 $2000 additional, and B withdraws $500. On March 1 A withdra)K*s $7{K). (h) 
pril 1 C is admitted to the firm, and invests $10000. On May 1 H invests $tO(K) 
klitional. On June 1 A withdraws $500. On July I D is admitted to the firm, and 
ivests $7500. On August 1 C withdraws $2500. On September 1 B withdraws $4(K). 
n October 1 D withdraws $500. On November 1 A withdraws $750, B withdraws 
100, C withdraws $1500, and D withdraws $1000, leaving their investments equal 
IT the remainder of the year. 

On December 31 their books show the following resources and liabilities: C^ash, 
10000; Mdse., $19000; Bills Rec., $5000; Accts. Rec., $7650; Bilb Pay., $5000; Kent 
tie by us, $1800; Accts. Pay., $4000. Allow interest at 6% on all invostments 
tid charge interest on all withdrawals. Find net gain of each, and find proM*nt 
orth of each partner. 



BUILDING AND LOAN ASSOCIATIONS 



909. Building and Loan Associations are co-operative organizations which receive 
small deposits from members at stated periods and loan the capital to its members 
or to others on good security, principally mortgages. The primary object is (1) to 
encourage thrift and the purchase of homes, and (2) to afford a safe and profitable 
investment for small amounts of money. 

Note. — ^The statutes of some states restrict loans to members. 

910. The Association is composed of and controlled by the shareholders, who 
are made up of borrowers and non-borrowers, or investors. 

911. The authorised capital is set forth in the charter, and the value of each 
share is usually S200. 

912. The shares are usually issued in series at regular times fixed by the by-laws 
and terminated when a determined fixed value (usually $200) has been reached. 
Some associations have but one series. 

913. The dues are regular instalments, usually $1 a month per share. 

914. The profits accrue from interest, premiums, fines, etc. 

916. The periodical profits of the Association are apportioned annually, semi- 
annually, quarterly, monthly, etc. 

916. The withdrawal value of partially paid shares is the amount paid in and a 
portion of the accrued profits. 

917. Interest and Premiums are charged by several plans, known as gross, net 
and instalment (1) By the gross plan, the borrower receives the par value less 
premium, but pays interest on the par value; (2) by the net plan, the par value less 
premium, and pays interest on net aniount; (3) by the instalment plan, par value of 
share and premium is paid in monthly instalments along with interest and dues. 

Illustration. — By plan 1, a buyer of one share of $200 at 15% premium receives the net sum 
of $185. and pa>'s interest in advance on the gross sum of $200; by plan 2, a buyer pays interest on 
the not 8um, but in advance as in plan 1 ; by plan 3, a buyer receives $200 and pays premium in 
monthly instalments when dues and interest are paid. 

918. The Profits are apportioned among the series by a variety of methods, but 
the ones explained generally obtain. 
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ExAMPtx. — An Mwicsftxkm iai5 »ffK^ sax ^ttm^ of ^duux^ ai inl^rfMih oC <^ iii«i«iIIm^ 
Tbt mmber of fiare!^ m tbe <imc^ »r rHf«r<ihY<^^ «Vl. 4:^ lUV XCV \^\ luni) Idii. 
The does in tmeh Mn» aiy $1 per BMnth per $h*rr. At iW f«id *^ th<^ ihml x^mr flwm 
the dMte of the fin< wfies the fntsY profits «nr $I1S31.S4. WK*t «( the xnhie t^ % ulum' 

in emrh 



Tocil Nonbcr €rf Anmer Ti»e $1 IiixY««f^ f^r TouU i;mii I^mh IVr y^^j^ |^ 
No. PATBortfi Sbaiw lBT«tft4«! Eqruiv»lffit of f<(v Srrir* SKm^ ^m«^ 



1 S36 53 l&5iDOBUti^ SS28lSnmitli» tJSl.^ll |^V.tl $41 M 

3 24 110 12^iiM»tlk» »IOOnMiiU» 2(SX,t: i.t» »M 

4 IS 233 9.5 BMBths 40IS5 moiitli* 3aiV5KI 1 .mi l!(l 311 

5 12 191 e^monOtt I42W moiiUi* US.SA .^ Vii& 

6 6 125 3.5 mmths Xi^ months *JtlV94 ^f^ f^\f^ 



TouU 148336 month* for inviwimeiil %^ $1 
of $1183^ -$2S1.61 or profile mpportaoof^i to Srhcw Niv 1 



14S326 

:;^^^ of $1183^ -$178.07 or " •• 2 

148326 

Or, bv propor t ion 

X : $1183.34 : : 33000 : 148326- $263.27 SeriM 3 
X: $1183^:: 40185: 148326-3330.59 * 4 
X: $1183.34:: 14898: 148326-3118.86 ** 5 
X: $1183.34:: 2625:148326- $20.94 * 6 

Note. — ^Tbe avermge time d one diare in any mntm is | of th<^ mim of th<« tim<« of thr Arnt ami 
that of the last payment. 



Rule. — Multiply the Mai payment in a aeries by the number qf i^aree in Ike 
eeriee, and that result by the average time the money teas imeeted; then apportion the gain. 
Divide the gain for each series by the number of shares in the series^ and the gain per slkare 
is obtained. 

92L By the plan commonly called the ''power plan" the fractional nartu of a 
month are omitted, and the pro rata gain is determined by canting out the common 
factors of the whole months of each series, squaring the remaining lac tors and multi* 
pl3ring by the number of shares. The gain, divided by the total thus obtainctl, will 
give the common multiplier. This gives a business, though not exact, result. 

EIxAMPLE. — An association has issued three series of shares, 3(), 40 and AO 
respectively, at intervals of one year. The gain for the third year is tl2C). Apportion 
it among the different series. 

EIxpLANATioN. — An investment of $36 for 18 mos. is equivalent to $1 for (ViN nwrn. 

<< i< 04 ** 10 '* *' 1 " 2HH " 

<i 41 12 ** 6 '* " 1 '* 72 ** 

Therefore, the first series should receive proportionately 9 times and the seeond series 4 limes 
as much as the last series. 

Payments Powers Shares Total 

S36 9 X 30 - $270 X .25 - 167.50 

24 4X40- 160 X. 25- MO.fX) 

12 1 X 50 - _50 X .25 - $12.50 

480 
Total Gain $120 -h $480 - $ .25 

$67.50 + 30 shares - $2.25 gain per share on 1st series 
40.00 + 40 " - 1.00 " '• " 2d 

12.50 + 50 " - .25 " " " 3d 
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WRITTEN PEOBLEMS 

922. 1. A building association has issued a new series of shares March 1st of 
each year for 4 years. In the first series there are 281 shares; in the second, 404 shares; 
in the third, 449 shares; and in the fourth, 612 stiares. Dues in all series are SI per 
month per share. At the end of the fourth year the total profits are $5680.98. What 
is the value of a share in each scries at that time? 

2. I have 10 shares in 4th series of a building and loan association which has 
been running 3 years, series being issued April and October of each year. Dues are 
$1 per month per share. My 10 shares are valued at $191.34; what is the value of a 
share in each of the other series at the same time? 

Note. — Apportion profits by both methods. 

923. To find fhe rate of interest received on an investment. 

Example. — I have paid dues on Building & Loan shares for 4i years; the shares 
are then worth $64.10 each. What interest am I receiving on my money? 

$64.10 present value 
$54.00 dues paid in 

$10.10 earnings per share 
$54X.01X27§ months = $1.23iint. atl% 
$1.2375)$10.1000 

.0816, or 8.16% 

Explanation. — Dues paid, $54 per share. Present value, $64.10; interest, or earnings, on my 
money equals $10.10. The average time is 27} months; the pa}rments were $54 p^ share. At 
1 per cent, the earnings on $1 for 27} months equals 2^ cents, and on $54 the earnings would be 54 
times 2{j cents or $1.23}, and to produce $10.10 the rate is as much as $1.23} is contained into $10.10, 
or 8.16 i)er cent. 

924. Rule. — Divide the earnings per share by the earnings for the (Uferage time at 
1 per cent, on the paid-in value. 



WUTTEN PROBLEMS 

926. L A shareholder has paid dues of $1 per month per share for 9 years, when 
his shares are worth $151.65 each. What has been his total earnings for the 9 years 
and what rate per annum is he getting on his investment? 

2. After paying dues 5 years and 8 months at $1 per month, my value per share 
is $73.47; my sister has paid dues for the same time and rate and her value per share 
is $78.55. How much more per cent, does her investment pay per annum than mine? 



paid does of fl per ■^xtck pi*r fOiire for 4 yvaRL :iaii < aauac!^ wbtftt W «(^6ie^ ^ 
whfadrmv. If he » a&jwed prud^ jis 4'-^> pifr -yiinim. ^^ whuu :M»HiaQ ::^ W itttMhiUL!^ 

4 jean S monsibBi^ mf 36 aK«LCii5 

flO per Boadi fix* 36 gactttlkf Jir^ $56l> paki-u& «iuie« 

» I613;j^ wiihJmw^ v^i^hie 



12 



flO' kmTe b«v« f^tmn^fi iaufvwt nmt 3l$^ MfcWrtfcH jki 4 \f^ s>mA ; 

equal to each f miitmt of SlOcaniBg for an ax^en^ — ^- cr :^i HMmllfe^ ^v :^{ viMTk TWtv m^rrr M 

pmymmtM^ or a loul of $560 cBRuag at die rale of 4 per cent, for :^| year^ vy «any«g: $3;jL:XK TWa 
caming ph» tbe $560 pafed m niakes tiie vilkdraval rahie I6.I3J91X or IftI £2 }^ ^ikmi^ 

927. Rrix. — Fimd Ike imtfrtti on ike tokd paid^m dms f^ liW amm^fff ni M wti r r «/ 
years ii is tnivstorf, ami fry the raU per oml. aUmttd: add this fo UW ikimI luhi^ la dn^fttmrn 
Ae uiikdrawal rahie. 



928. 1. B desires to withdraw his 25 shares from hi8 a^mociation aftor haviim 
regularly paid his dues of $1 per moDth per share for 10 >*ears. If he is eiititkHl to 
6% interest, but is charged with $2.80 unpaid fines, what sum will he recei\*t^? 

i. Jones, after 4 years, is unable to ctnitinue his payments of $1 per nuuith |ier 
riiare on 35 shares of Building and Loan, and withdraws therefrom. He is allowtnl 
interest at 3} per cent, per annum. If the association had been making 7 |)er ctnit 
interest, how much does he lose by withdrawing? 

S. An association having issued 3 series of shares at intervals of 3 years has 250 
Glares in 1st series; 325 in 2d series, and 290 in 3d series. When the 3d series is 3 
years old the profits are S7865. A has 8 shares in the 1st series and is entitled to SO^o 
of tbe profits upon withdrawing between the 8th and 10th years; B has 12 shares 
in the 2d series and is entitled to 70% of the profits upon withdrawal between 
tbe 5th and 8th years; C has 6 shares in the 3d series and is entitled to | of the earnings 
by withdrawing between the 2d and 5th years; if each were to withdraw when C's 
have run 3 years, what is the withdrawal value of each man's shares? 
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929. To find fhe cost of a loan. 

Example. — A man having $500 wishes to buy a house costing $3500, and secures 
the balance of the money from a Building & Loan Association; if the series matures 
in 11 years, 6 months, what per cent, interest has he paid on his loan? Dues SI 
per month per share, interest $1 per share per month. 

Explanation.— Total cost $276 X 15 » $4140 

Loan«$3000 
Interest "$1140 

• 

$3000 X 138 months » $414000, value received for 1 month 

$138X15X69} (average months) =$143865, value paid-in dues for 1 month 

Net value received $270135 for 1 month 

Interest at 1%«$2701.35 for 1 year or $225.1125 for 1 month 

1140+225.1125 = .0506 or 5.06+% 

930. Rule. — Divide the interest an the net value at 1% for 1 year into the total 
interest paid, 

WRITTEN PROBLEMS 

931. 1. I secure the value of 35 shares ifrom a Building and Loan Association, 
pay regular dues of $1 per month, and $1 per month interest; if the series matures in 
142 months, what rate per annum has the loan cost me? 

£. I rent a house at $30 a month and at the end of 10 years buy it for $4000; Gray 
buys a house for $4000 paying $400 cash and borrowing the remainder from building 
and loan which matures in 10 years. If his taxes are $45 per year, payable at the 
beginning of the year, who paid the more and how much in 10 years? 

3, A borrower secured the par value of 20 shares of Building and Loan Associa- 
tion, paying regular dues and $1 per month interest per share. At the end of 130 
months the series matured. What per cent, has the loan cost him? 

4. Wishing to borrow $3000 on a second mortgage, I subscribe for Building and 
Loan shares, and must pay 20 cents per share premium, dues of $1 per month and 
interest at 6%. If the scries matures in 130 months, what is the full cost of the 
loan to me? 



iv\T tt JTMfg r r t> tS^ 



SS^f cm firA ]iiar%pB|!e mi hJ^^^ mirrKO. |it>ii^ MiimiUl> , xht n^nniiviof <^ ^^r^wnvl 

If tucR^ msqimee. Ar^ XtAtu SISS per TMtf-, what is iho u^tnl «MitKx f)^ t^m \*«Nit* 
The third 



?. After pK%TD^ Jht «vc«id iDonmiiEe, in IVMrm 1 . Ki^w k^^ mill it nr>)ii«iv t«N 
p^y off the first mortp^^e. if $1300 prr jouiuiii he ttwd to pi^v ih^^ onrn-inR «Nvit «^f tK^ 
p t \> pei t> and 



5. Which voukl be the chmper — to take 20 nhiirw oi RuiMing ^^\ I^vin 1«^vk 
which matures in 1^ months, KcuTowinit on th^^M" fnnn the aNmviati«H\, an«t |\iir 
chasing a MoOO pfnperty; or to hur a SUiOO properly, pa>*it^ lAlM in r^anh ai^i U\r 
rowinf: the bahmce on a 5^ mortp^pe and crratinit a Mnking fund out «^ >>>ur in«N\iw^ 
each year, invested at 3^ to pay off mon|ENE<^ ^X the eiKl %^ \\\ >*nani? 

4. January IGth. bougdit at 95 and interact fixT ($UM)> New Y«^ %'^tiit«« Ur^ii- 
ways 50-year First Consolidated Mort|ca|re In^i 4)^;. lV>ndi« Sorien *\\/* %\tkU\\ 
Novemb^ 1, 1912, intesesi payable 9rmiannuaII>* r(H)cema)>)e at t>|>tt«>n «tf «N^r- 
poration any interest date on 60 di^*"^* ni>lice at 105 and inteix>Mt, luMkiM'iiiti^ |*';.. 
First explain the issue as to security and desigtuitit>n; wvimd, find tho cim! of Uuiil* 
and rate of interest on your investment; third, rtHlomption prieo January I, UVii, 

5. A property valued at $175000 was insureil in 4 oompanioN am follown: i Nun- 
pany A, for $20000 at 1% premium ; company B. for $350(X) at 1 1 % pnnnluni ; «««un|mti v 
C, for $37425 at IJ^ premium; company D, for $15875 at x\% priMuluni; all |mllo|««« 
contained the 80% co-insurance clause. The pn>|)erty wan ilaniamMl to tlio atnoutit 
of $40000. If mpney is considered worth 5%, what wan each (H>in|mny*ii tint Iom, If 
they held the insurance 9 years before damage occumHl? 

6. A owns 50 shares of preferred stock and 35 slianM i>f common iitiM«k in a irao* 
tion company. A new company is formed in which tho pn^femHl iit4N«klioli|i*ni am 
privileged to convert i of their preferred stock into Ixindii e(]ual to tho |Nir valun of tjiti 
preferred stock thus converted upon (1) the payment of $24 |M«r Hhan* for ihii*Ii Hharn 
converted; and (2) upon exchange of remaining stock for new R% pn*fem*(l. TUn 
common stockholders can convert i of the common stock into iMindN miual to |Nir of 
common stock upon (1) payment of $50 per share; and (2) ufxm exchango of n<ftialfilrig 
stock for new common stock. The par value of prefemHl and coniiiMin Iti eai'h 
company $100, and the bonds $500 and $1000. In cairh cafm, A litiy* a frai'tional 
ahare of common and preferred stock for bond convenii«in. 

Find the value of bonds he should receive; amount of pnffi?rrwi miy\ i'«ifriiffift 
stock in the new company, and the amount of extra motn'y \m pmyn imt for iti«« f^HH 



INVOLUTION AND EVOLUTION 

INVOLUTION 

933. Involution is the process of raising a number to any required power. Adj 
power of a number is obtained by using the number as a factor as many times as are 
indicated by the exponent, which is a small figure written above and to the right of 
the number. As, 

3* =3, the first power of 3 
3^=3X3 = 9, the second power, or square, of 3 
3«= 3X3X3 = 27, the third power, or cube of 3 
34=3X3X3X3=81, the fourth power of 3 

934. The process of raising numbers of two or more figures to a required power 
may be formulated into a rule by separating the number into its component parts 
and then indicating the multiplication instead of actually multiplying; thus, 

37 = 30+7 Or, t+u 

37 =30+7^ t+u 

(30X7)+7« (tXu)+tf 

302+(30X7) t«+(tXu) 



The square = 302+2(30X7) +7* t*+2(tXu)+tf 

936. From this we derive the following principles: 

1. The square of a number of two figures (t+u) equals ferw* + 2 times tens 
Xunits + units^. 

2, The square of a number of three figures (h+t+u) equals hundreds^ + 2 times 
hundreds X tens + tens^ + 2 times (hundreds + tens) X units + units\ 

Note 1. — Higher powers may be obtained by combining the lower; thus, 4*=4*X4*; 4*«4'X 
4Jj 4« = 4»X4», etc. 

Note 2. — A fraction is raised to a required power by raising numerator and denominator sepa- 
rately; as (|)« = J, (l)* = H, etc. 



WBITTKN 


EXBKCISE 




936. Find the value of 






/. W 8. (f)« 


15. .09* 


22. 1.672* 


2. 22» 9. (5§)' 


16. .67* 


23. (2.76i)« 


S. 46* 10. (6J)< 


17. .003» 


24. 9.06« 


^.29* 11. (3i)' 


18. (.17J)» 


25. 91.67» 


6. W 12. (22^)' 


19. .27* 


26. 22.05» 


6. \T 13. (19J)» 


20. .086» 


27. (18i)» 


7. 927» U. (26|)' 


21. .0721' 


28. (66f)» 



29. Cube the three highest digits and cube the sum of those powers. 
SO. Find the value of (72+8»+42+3*+5«)'. 
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KVOLCTIOX 



EVOLUTION 



98T. KvululkA is the process of finding the root of n number. 

928. A nwl of a number is one of its equal factorsu The root is imiicmte^i by the 
use of the symbol 1^ , called the radical sign. 

NoTC— The 0q|ove root of 36 b 6 J 36-6\ becaiKie 6x6-36. Tho cuhr rim>l oC 216 i» 6 
if 216-6;, bccftose 6x6x6-216l 

989. When the mdicai s%n b u^ed alone, it indicates the squart root. When 
any other root is required, the figure indicating the root is written in the angle of the 
radical sign. Thus, I ' indicates square root, f indicates cube root, l^ indicates 
fourth root, etc. 

940. A perfeelpawer is a number of which the required root can be found exactly. 

941. An liniiifei.l power is a number whose root cannot be found exactl>'. 



942. Obeerfe llie foDowing mmibers and their wiuares. 

Numbers 1, 3, 5, 9, 10, 19, 34, 99, 100, 500 
Squares 1, 9, 25, 81, 100, 361, 1156, 9801, 10000, 250000 

Frooi this we lesm 

/. That the square ci a number of one figure oontains one or two figuree. 

f . That the square of a number of two figures contains three or four figures. 

5. In general, the square d any number contains twice as many figures as the number, or twios 
as many less one. 

4. That if a given number be separated into groups of two figures each, each group or partial 
group win be represented by a figure in the root. 

94S. To eztaek Hie sqoare root of a whole nnmber. 
Example. — Find the square root of 225. 

10 

A ^ n 



/o^ - 


2 2S 
/ 00 


/ 


y O X2 ^20 

s 


/2S 
/2S 


/J"! 


2S 





/s(2^A.^.j^ 



10 



BS 



I 



EzPLAXATioN. — Separate the number into periods of two figures each. This determines that 
tbs root eoDtains 2 figures. The first or left-hand period is 2, and the greatest square contained in it 
m 1 ten or 10 units. Place 10 in the root-place at the right, and subtract the square of 10 or 100 
units from 225, leaving 125 square units. 
The largest part of these 125 square units is in rectangles A and B, each of which is ten units 
or loeether 2X10 or 20. This divided into 125 will give the width, 5 uniU. 
The remaining square, C, is as large each way as the width of rectangles .\ and B, 5 units. Add 
6 units to 20 units, and we have the length of A, B, and C, 25 units. Multiply this length 25, by 
width 5^ and we have the area, 125 square units and no remainder. 
The eqinsfe leoi k 10+6 or 15 unite. 
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EVOLXmON 



M4. Rule. — Beginning at units, separate the number into two-figure groupt. 
Each period represents a figure in the square root. 

Find the largest number whose square is contained in the first or U^-hand period; 
write it in the first root-place, and put ciphers in the remaining root-piaoea. Svhtrad 
tlie square of the entire root from the given number for a new dividend. 

For a tried divisor, multiply the root by 2; divide the product into the dividend and 
write the quotient for the next figure of the root. Add the second part of the root to the 
tried divisor, and multiply the sum by the root just found. Subtract for the new dividend. 
Proceed in like manner until aU the periods have been disposed of.. 

946. To extract the sqaare root of a dedmaL 

Example. — Bbctract the square root of .7 to four decimal places. 






^3 X Z 



F'S^O X 2 



^ 



y 0000000 

^UOO 0000 

6000000 
^rfoooo 



.roo 

30 
%0 

L 



.r366 



/ / / 00 00 



ff^&OO 



/ / ouo 

/ 03S4 



/ i/^ 



946. Rule. — Separate into two-figure periods, beginning at the decimal point, and 
supply ciphers to make the number of periods desired. 

947. To extract the square root of a common fraction. 

Example. — ^What is the square root of } H ? 

948. Rule. — Take the square root of the numerator and of the denominator; or, 
if this cannot be done, reduce to a decimal and extract the root as above. 



WBITTEN -EXERCISE 

949. Extract the square root of 

/. 1369 7. 74926 

2. 3136 5. Hto 3 places)* 

5. 277729 9. \ (to 3 places) 
4. 9339136 10. 72645 

6. J (to 3 places) 
6. 1429785 



//. 669847 
12. 224.85 



IS. .768 
H. 43.1 

15. 95.267 

16. 43.14682 

17. 9.00746 

18. 10.001 



i 



K%«»t.tTlO» 



it in vftnb* 

i K raqirfitrr ha* 9 Ufl^U. f*«<h Iffi frH ktcig ami IH inrKra «»iftr What i« %hm 
imrgrmx M|iiArr |iUtfiinn br nui tnmkr nf t>irti. aJi<i«iti|t n> iHuic f if «a»tr* 

1 A rrrtJUlCuUr firiti niOtAJli* '• arn^ lU Irflffth l« Xhtrw timra it* wnlth. 
I'ltwl tlir iliKtanrr anNttwl it 

i A r«^-faii|ruiaf firUl i« Iti 7 n-i* 1<hik. li 17 nal« waiir m<at i« tKr •»!• uf a 

Viuan- f trill \tiMl r««it4Uti« flir Kalivr anit* 

If It fiiat (till t<» ttirltM* a f trill UH t^mU l«>C||t. *^ t*m\% a^ir ^r« mtftHi 
viU It n«i| t«» ifirliHr a ■f|iiaTr (afiti ••( Ifir «aiii«' afra with thr Nkinr kimt uf fi^orr* 



Ml. Uaiflftf AgWW afV* thi«r «KkIi \im\r' \\gr aafur fiiftU Uit « turh 'llffrf frt«| 

n^h tithrr m macnitu>ir <*irrlr« aiiiAarr^. ri<ht «ncW-«l tnancW-v rt^ aiv usiUf 



Hi t^ Tk^ arrvM •/ oii na«iiar ««//«¥• orr kt #urA ytfiUr .ti (A^ a|^at^vi V fVif 
/.ii# 4«iarfitfia«« c^ tmtltf turf^twrn art U» ettfh irfArr a« CA^ fr^ivi'* •uatfc •/ CA#if 



/ T>«r an-a uf a nrrkr, w\^mr •l&amrirr i« « ^■t•. i« I'tuk'* tt| r\ Wl^l 
ia thr •liamrtrf %J a rirtlr wbfHr ami i* I'* «| nl * 

.' Tlir arra iif a nrrlr. «!«■■«* .I&atiirtrr i« li fcv^. i» I l^'i || »| f* Wikal » tW 
arv« <if a MrrW> «U»w- iliaiorfrr i« Ih frrt* 

.9 If a \n\m 2 ll»r^ar« in iliamrtrf «ill rfn|it% a ••trrti ;ri *• •< »«r« ,n «*hftt tii 

viil •!« |a|*^. r^'^i i^io^tkaif itv h ill iltamrtrr. rin(»(^ ;t* 

• If a hicv tv^l ti» a tB»t )*\ a ^iir 311 frv-t kinii * ^n fr^jr i|»i<i « rriAAft 
|ta«« tiir^c •tvati^l tKr r«ipr Ir U» $dktm him !•• graar u|aift an a/ra f «4r tunr^ a« Cffv«t* 

If a |*«|' ** iiirhra in «lian»Hrf •• '• ^»n«m m rAruiiri^ '^ a rv-r«Ajfi «|Aan^i*. t i^ 
vatrt. in mliMl %inw «ul .1 |a|r** r»rh I irvttf^ in •l<Ainnrff •!«« ftA/f** *.»^ ftan»- •! «Ax.i«t« * 

'- !!••« fnan% |a|B^ («ir-^ka!f tik- ti uf <iaAnart«-r af^ r^i^a* ' • •^jm* S*!^ • <*^ 
M «lianarirr* 

:* If it r>i-l $.'«» t.* |Huiit a ^'i* I** f? ^4ic ar^t «^'.t .1 »•>' '■ ;»%xrht a » 
W-^T r» ft i.4K* 

« If |i'»i ta- |a**i t'l frtt'«' 4 f»«r:| • • <it Airiirt^ IJ a«rv^ «!•»•. •^•«^| |v |««l fttf 
tt^ a MBuiar tiri«l aith t!^ «uU>^ ailMl '^ f't*«« if ita a/r« n Jli *« fw* 
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EVOLUTION 



CUBE ROOT 

954. The cube root of a number is one of its three equal factors. Thus, a cubic 
yard equals 3X3X3, or 27 cubic feet; and since 3 is one of the three equal faotonof 
27, it is the cube root. 

The cubes of 2, 4, 5, 7, 9, 10, 25, 3.5, 5.4 
are 8, 64, 125, 343, 729, 1000, 15625, 42.875, 157.464 

From this it is evident 

i. That the cube of a number of a single figure will contain one, two or three figures. 
S, That the cube of a number of two figures will contain four, five or six figures. 

3. That the cube of any number will contain three times as many figures as the number itsdf, 
or three times as many less one or two. 

4. That if a number be separated into three-figure groups, beginning at the right, or, in case of 
decimals, at the decimal point, the number of figures in the root will equal the number of i>eriods or 
partial periods. 

955. To find the cube root of a number. 

Example 1. — Extract the cube root of 1728. 

Explanation, — By separating the number into three-figure groups, we see that the cube root 
will contain two figures (tens and units). See figure on opposite page. 



1728 

1000 



10 
2 



10» = 

3X (10)2 = 300 
3X10X2= 60 

2*= 4 364 

Example 2. — Extract the cube root of 78402.752. 

Explanation. — By commencing at the decimal point and separating the number into three- 
figure groups, we see that the cube root will contain three figures (tens, units and tenths). 



728 12 cube root 



728 






1/2.0^ X 3 
^2.0 X3 X g" 



US' 00.00 
2 UO. 00 

u.oo 

SOA^^.OO 
S2f2.0 

/ o o,ro 

.6¥ 

S3f3,^^ 



yr ^/02 . ys2 

6U 00.00 
/U U02.7S2 



/o rg.oo 



// 3 /U. 7S2 



/^ 3 /^. 7S2 



dJ^O.O 
2.0 



^2, /^^e«*^C->t.o-»^ 



The first period is 78 and the largest cube in 78 is 64, whose cube root is 4. This is represented 
by the cube in Figure 1. Write 4 in the tens place of the root and place ciphers in the remaining 
places, etc. See illustrated example, opposite page. 




The first or left-hand period u I, uid tbe Uripat 
njlx" in 1 is I. This i:4 n'lm'wenUHl Id Flgura 1 by 
thp cubp. Write 1 in the t«na placf> of the nxit and 
pkcc a cipher in the remaining nxtt-pUce. 

Thia cube, hnvinf^ tO unita (1 ten) for each 
dimen^on, contains (10^' or 1000 ruhic units (I*), 
This subtnurU'tl from 1728 cubic units lesvn 728 
I'libic unita. the contents of Figure 2, 



Th« largest part of Figure 2 is three ar|ium- 
ebbs, each 10 units square. The area of each is 
10X10 (t*), and of the thrve it is 3X(10X10) or 
300=3(t)*. Place this area to the left and use it as 
• trial divisor. Dividing 300 into 728, the approx- 
imate thickness of the slalis is obtained, which is 2 
unil». Place 2 untler tlte former root in units place. 




I 



Piacnut 3-3 dXu') 




After remo\'ing tliwc tlircv square slah^, titen 
rL-miun three rectangular slabs and a cube, Figure 3. 
Each slab Ls as long as the square slalM (10 ooita), 
and OS wide and thick as the tbicknoas of the aquaro 
skbs, 2 units. The area of eorh recta n gular abb b 
10X2, and of the thrc« it is 3X10X2 or 00 (3tXu). 
Place 60 under the trial diNisor. 



After rcmo^'ing the rectanf^ular slabs, the soiall 
culie remains, Figure 4. Each dimen^on of this cube is 
tbe same as the thiekueMS of thu slab«, 2 units. The 
area of the ca\xs is 2X2 or 4 (u'). Place 4 utuler 
tbe former partial divisors. 

The sum cf these areas (36i) is the true diviaor. 
Mi^tiplying this by the root-Eigun; 2, gi\'cs 728. 
f'ince there bt no reminder, our root is complete. 

v l^iing tbe partial roots we have 12, which is the 

liiM root of 1728. 



»-i- r' 



•v^ 



292 EVOLUTION 

956. Rule. — Separate the number into three-figure groups, counting left and right 
from units. 

Determine the root of the largest cube in the left-hand period and write it for the 
first figure of the root. Place ciphers in the remaining rootrplaces. Cube this entire 
root, and subtract from given number for a new dividend. 

For a trial divisor, square the root and multiply by 3; determine how often it is con- 
tained in the new dividend, and place this number under the root already found. 

To the trial divisor add 3 times the product of the first part of the root by the second 
part of the root, and to this result add the square of the second part of the root. Multiply 
this complete divisor by the second part of the root and subtract the product from the dividend. 

For the next trial divisor, square the sum of the two partial roots and multiply by 
three; divide this product into the new dividend; the quotient is the next root figure. 

To the trial divisor add three times the product of the third part of the root multiplied 
by the sum of the other two parts, and to this add the square of the third part. 

Multiply this complete divisor by the third part of the root, and subtract for the new 
dividend. 

If there are more root figures to be found, for a trial divisor square the sum of the 
partial roots and multiply by S, and proceed as before. 

Note. — If there should be a remainder after all root places are filled, annex periods of ciphers^ 
placing one cipher in the root for each period of 3 placed in the dividend. 

The cube root of a fraction is the cube root of the numerator and of the denominator. 

WRITTEN EXERCISE 

967. Find the cube root of 

1. 91125 5. 10218313 9, 633.839779 13. ^^ 

2. 24389 6, 131096512 10, .997002999 I4. VA% 
S, 274.625 7, 187149.248 11. 118805247296 15. 16VWV 
4. 103823 8. 277167808 1£. 4.080659192 16. SO^Wv 

WRITTEN PRORLEMS 

958. 1, A cubical box contains 64000 cubic feet. What are its dimensions? 

2. A cellar 24 feet long and 12 feet wide was excavated to a depth of 6 feet. 
What would be the depth of a cellar of equal capacity if it were cubical? 

3. A cubical tank holds 108.4156 barrels of water. What is the cost of lining 
the sides and bottom with tin costing 8 cents a square foot? 

4. An open cubical bin holds 3810.24 bushels of grain. At $34 per M find 
cost of the 2-inch lumber required to make the bin. 

5. What is the entire surface of a cube whose contents are 91125 cubic feet? 

6. At 6 cents a square foot, what will it cost to plaster the sides and bottom of 
a cubical reservoir which contains 444.675 barrels of water? 



■>. 
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EVOLCnOM 

7. What is the length of a cubical block containing 2 cubic feet, 1457 cubie 



8. The length of a square stick of timber is 32 times its width or thicknen. 
If it contains 13} cubic feet^ what are its dimensions? 

9. A bin in a granary is 3 times as long as deep and 1} times as wide as deep. 
If it holds 270 busheb, find its dimensions. 

10. A culHcal |Mle of wood contains 500 cords. What decimal part of an acre 
does it cover? 

Stmllar SeUds 

969. Sfanilar aottda are those which have the same shape but which differ from 
each other in volume. 

960. The volumes of similar solids are to each other as the cubes of their like dimen* 
mions. 

961. Like dimensions of similar solids are to each other as the cube rooU qf their 
wotumes. 

WEITTEBI PEOBLEMS 

962. /. If a bail 3 inches in diameter weighs 12 pounds, how much will a ball 
6 inches in diameter weigh? 

f . If a haystack 15 feet in diameter contains 20 tons, how much hay should 
be in a similar stack 25 feet in diameter? 

5. If a cubical bin 10 feet long contains 125 bushels, how much grain should 
a cubical bin 5 feet long hold? 

4. The clay in a cubical bank 10 feet long contains 50 loads. How long should 
a culrical clay bank be to contain 120 loads? 

6. The contents of a cubical box 5 feet long wdgh 120 pounds, what should bt 
the length of a similar cubical box to contain 700 pounds? 



ARITHMETICAL PROGRESSION 

963. When any two consecutive numbers continually increases or decreases in 
a series by a common difference the numbers form an arithmetical series. If the 
numbers become greater from left to right, they form an ascending series; if they 
become less, a descending series. 

964. The difference between any two consecutive numbers is the common differ- 
ence. 



966. The quantities considered are the first term (a), the conunon difference (d), 
the number of terms (n), the last term (1), and the sum of the terms (S). 

966. To find the last term of an arithmetical progression. 

Example. — Given a = 10, d = 5, n = 20, find 1. 

Explanation. — First term = 10; second term = 10+5; third term = 10-f-5-f-5; fourth twin 
= 10+5+5+5. Then the 20th term = 10+ (19X5) or 105, for in any term the common difference 
is used one time less than the number of that term. Substituting letters for terms used, the follow- 
ing formula is deduced: 

Formula. — 1 = a+- (n — l)d. 

Substituting figures for the letters used, 1 = 10 +(20 — 1) 5, or 1 = 105. 

Note. — By the use of this formula, or the following ones, the first term or the common diflfer- 
ence or the number of terms may be found by substitution. 

a = l~(n-l)d 

d= - 
n— 1 

1-a , - 
n= ^ +1 

967. To find the sum of an arithmetical series. 

Example. — What is the sum of seven terms of the series 5, 8, 11, 14, etc.? 

Explanation. — Writing the series as follows: 

Sum= 5+ 8 + 11 + 14+17+20+23 : in reverse order 
S um=23+20+17 + 14 + ll+ 8+ 5 

Adding 28 = 28+28+28+28+28+28+28; or, twice the 8um-28X7. Now 28 is the sum 
of first term (a)+last term (1), and 7 is the number of terms (n); hence the formula: 

23-1-5 
Substituting figures for the letters used, S = — -I— X7=98. 
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M8. Rule. — The bui ierm of am ahiktmehial jmies eqmaU the Jini ierm iw crmW 
by the prothui of the eomtnom differmce muUipUed by one le$* than the nwmber qf Irmuu 

r^ sum of an ariilumeiieal series eq%iaU ike sum qflkejini and last terms mulhplmd 
by one4udf the nwmber of terms, 

WMl ' IMt PBOBUDf S 

968. /. Given a >» 7, d >» 4, and n » 10; find I and S. 
f. Given n ^ 15, a "= 2), and L » 44); find d. 
5. Given 1 « 90}, n = 22, d = 4); find a and S. 

4. Given a » 10, 1 » 94, d » 3); find n. 

5. Find the 8th term of the series 4), 6}, 9}, etc. 

6. Find the sum of 12 terms of the series 2, 5, 8, 1 1, etc. 

7. A boy worked 6 weeks, 6 days each, receiving 10 cents the first day, and 
an increase of 5 cents each day. What were his wages the last day? His total 



8. A man paid his debt in 15 years by pacing $30 the first year, S38 the second 
year, $46 the third year and so on; what was the debt? 

9. A merchant added $250 annually to his capital for 20 years, and then had 
$6000. What was his original capital? 

10. Fourteen properties were valued each $225 higher than the preceding one. 
The eighth property is valued at $4575. What is the total valuation? 

//. A man travels 15 miles the first day and increased the distance 10 miles 
each succeeding day. The last day he traveled 85 miles. How many days did 
he travel? How far? 

12. A clerk receives a salary of $15 the first month, $25 the second month, $35 
the third month and so on for two years. What was his salary the last month, and 
the average monthly salar>'? 

13. A man owing $3240 paid it in a year by paying $50 the first month, and 
increasing each monthly payment by a specified sum. What was the sum? 

14- A boy, who earns 15 cents the first day, has expenses averaging 05 cents 
daily; if his wages increase 10 cents daily, what will be his total net earnings in 40 
days? On which day will he be most in debt? 

15, Fifteen horses were purchased whose values are in arithmetical progres- 
sion. The fifth horse cost $149, the twelfth cost $191. What was the total cost of 
the horses purchased? 

16, Find the sum of 20 consecutive odd numbers, commencing with 19. 

17, In selling a Persian rug a dealer numbers tickets from 1 to 200, and obtains 
200 persons to draw each a ticket. Each person pays for his ticket as many cents as 
the number on the ticket he draws, and the owner is then determined by lot. How 
much does he receive for his rug? 



GEOMETRICAL PROGRESSION 

970. A geometrical series is one in which each number after the first is derived 
by multiplying or dividing the preceding one by a given number. 

971. The multiplier or the divisor is called the ratio. 

972. When the numbers increase from left to right, the series is ascending, as 
2 J 6, 18, 54; when they decrease, it is descending, as 108, 36, 12, 4. 

973. The quantities considered are the first term (a), the ratio (r), the number of 
terms (n), the last term (1), and the sum of the terms (S). 

974. To find the last term of a geometrical progression. 

Example. — What is the tenth term of the series 2, 10, 50, etc.? 

Explanation. — First t€rm=2; second term =» 2X5; third term =2X5X5; fourth term => 2 X5X 
5X5; then the tenth term ^^ 2X5* or 3906250, for in any term the ratio is used one time less than the 
nmnber of that term. By substituting letters for the terms used, the following formula is deduced: 

i=;»-ixa 

From this formula the following formulas are deduced: 

1 



a = 



j.n— 1 



r= / JL 

V a 

Note. — The n may be found by observing how many times the ratio may be divided suc- 
cessively into — 
•^ a 

975. To find the sum of a geometrical series. 

Example. — What is the sum of 7 terms of the series 2, 8, 32, etc.? 

Explanation.— The sum (S) =2+8+32+128+512-1-2048-1-8192 (1) 
4 (ratio) sum (4S) = 8+32+128+512+2048+8192+32768 (2) 

Subtracting (1) from (2), 3 8=32768-2, or 32766, and S equals i of 32766, or 10922. 
32766 is the last term, 4 is the ratio, and 3 (the divisor) is one less than the ratio. Hence the 
formula: 

IXr-a 



S = 



r-1 



8192X4—2 
Substituting figures for the letters used, 1 = , or 10922 

4 — 1 
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976. Rule. — The lasi term equals the first term muUiplied by the ratio raised to a 
power one less than the number of terms. 

The sum of a geometrical series equals the last term times the ratio and this product 
by the ratio less one. 



WBITTEN PBOBLEMS 

977. /. Given a » 6, r » 6, n » 5; find last term. 

2. Given a » 4, n « 7, 1 » 2916; find the ratio. 

3. Given I « 640, n « 8, r » 2; find the first term. 

4. Given I >= 6576, r »6y a » 6; find the number of terms. 

5. Given a » 8, r » 4, n — 4; find the last term and the sum of all the terms. 

6. If i of the contents of a vat evaporated each day for 8 dajrs, what part 
of the original contents remains? 

7. A milk dealer received } cent for the first pint of milk sold, and trebled the 
price on each pint he sold. What did he recdve for a gallon sold by the pint? 

8. A man having $1000 to pay at the end of a year, began by paying $5 the 
first month, $10 the second month, $20 the third month and so on. At the end of the 
year has he overpaid or does he still owe and how much? 

9. A debt of $03410 was canceled by pa3dng $10 the first year, and trebling each 
following yearly payment; how many years did it require to pay the debt? 

10. The cost of the 20th cow was $7864.32. If the first cow cost 1} cenU and 
the prices were in geometrical progression, what was the ratio? 

11. A merchant who began business with $6000 capital, increased the capital 
annually by \ of itself. What was his capital at the end of the sixth year? 

12. A man deposited $1000 in a savings bank that pajrs 4% compounded semi* 
annually. If the depositor withdrew no money from the bank for six 3rear8, what 
was the amount he had on deposit? 

IS. If a rubber ball, falling upon a marble floor, rebounds to i the height from 
which it has fallen, then falls again and rebounds }, etc., how far will it move before 
CH>fni"g to rest, if tossed to a height of 50 feet? 

NoTK. — Last tenn»0. 



MENSURATION 



978. Mensuration is the process of finding the lengths of lines, the areas of sur- 
faces and the volumes of solids. 

979. A line has length without breadth or thickness. 

980. A surface has length and breadth^ without thickness. A plane surface, or 
plane figure, is one that is flat or level. 

981. A solid has lengthy breadth and thickness, or depth. 

982. Lines are either straight or curved, 

983. A straight line is the shortest distance between points. 

984. A curved line is one that changes its direction at every point. ^^ ^^ 
986. Parallel lines have the same direction and are equidistant. - — 

986. A line is perpendicular to another when the two angles thus formed are 
equal. ' 

987. An angle is the difference in direction of two intersect- 
ing lines, or the opening between them. 

988. When one straight line intersects another so as to make 
the four angles so formed equal, these angles are called right angles. 

989. An acute angle is an angle that is less than a 
right angle; as, CBD. 

990. An obtuse angle is one that is greater than a 

right angle; as, ABC. Acute or obtuse angles may be a 

called oblique. 



/ 



B 



Right-angled Triangles 

991. A triangle is a plane surface bounded by three straight 
lines. The following are the various kinds: right-angled, 
acute-angled, obtuse-angled and equi-angular; or, if named ac- 
cording to the sides, equilateral, isosceles and scalene. 

992. A right-angled triangle is a triangle which has one right 
angle. 

993. The base of a triangle is the line upon which it rests; 
as, AB. Any side may become the base. 

994. The altitude of a triangle is its height perpendicular to the base; 

996. The hypotenuse of a right-angled triangle is the side opposite 
angle; as, AC. 
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as, BC. 
the right 






9 +16-25 



KSXSCR&TION SBB 

MB. In every rigfat-an^n) trianide the aquare of 
the bypotonuae is equal to the sum of the aquarm of the 
base and altitude. 

997. Tbe hypotenuse of a rigbt-anided tiianicle b 
equal to the square root of the sum of the squares of 
the other two sides. 

988. Tbe base of a right-angled triangle is equal 
to the square root of tbe difference of the squam of 
the hjixitenuae and altitude. 

999. Tbe altitude of a right-angled triangle is equal 
to tbe square root of the difference of the squarra of the 
hypotenuse and base. 



1000. To find anr aUa of a ri^A-aii^ed trian^. 

EXAMPI.E. — A tree is broken in surh a manner that the top rests 
on tbe ground 40 feet from tbe foot of tbe tree; the part remaining 
standing is 531 feet; what is tbe length of tbe broken part? 



40>-l600 
53)* -28441 
4444.44 



1^4444.44-66.6, or 66] 



ExPLAMATioN. — The faftdcEn put of tbe tree, tbe upright p«rt uid the grouad from the brokra 
<nd to tbe foot of tree f<xin tbe three Hida of » righ tangled trunfle, tbe bmse and kllitude being kDown. 

NoTS. — Always draw tbe geometneBl figure. 

1001. Rtiut. — To find the kypotemue, rxtrati the square root of the turn of the 
aquarea of the other two eidee. 

To find the bate or the aUiiude, extract the aquare root of the difference between the 
aquaret of the other two sidea. 



100ft. I . A ladder leaning against a bouse reaches 84 feet, its base being 38 feet 
from tbe bouse. What is the length of the ladder? 

i. Two rafters, each 38 feet long, meet at tbe ridge of a roof 18 feet abo%-e 
the attic floor. What is the width of tbe house? 

S. Two sbipe start at tbe same point. One goes due UOTth 120 miles, the other 
due east 160 miles. How far are they apart? 

4- A tree was broken 56 feet from the tup and fell so that the end struck 42 feet 
from the foot of tbe tree. Find the height of the tree. 

5. Find tbe distance between a lower comer at one end and tbe opposite upper 
comer at the other end of a room 40 feet long, 36 feet wide, 18 feet high. 

6. Fmd the hypotenuse of a right-angled triangle, the base of which is 260 feet 
and altitude 82 feet. 

7. Find the hypotenuse of a righl-angled triangle, the baw of which is 1760 yards 
and whose altitude is 880 yards. 

8. Find the hypotenuse of a right-angled triangle, the ba-se of which is 4 feet 
and altitude 3 feet- 

9. Find tbe diagonal of a square which is 12 inches on a side. 

10. Ffatd the diagonal of a rectangle whose length is 4 rods and width is 3 rods. 
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Surfaces of TrUmsles 



1003. To find the area 
of a triangle. 






Example 1. — What is the area of a triangle whose base is 35 yards and whose 
altitude is 49 yards? 

35Xi of 49=35X24i = 857i sq. yd. area 

Example 2. — What is the area of a triangle whose sides are respectively 30, 

32 and 40 feet? 

(30=21 
30+32+40^^^_! 32=19 

2 (40=11 

1/51X21X19X11=473.116 sq. ft. 

1004. Rule. — Multiply the hose by one-half the aUiivde, Or, 
When the three sides are given and not the aUitvdey take half the sum of the three 

sideSy from it subtract each side separately ^ multiply the half sum and these remainders 
together and extract the square root 

WRITTEN PROBLEMS 

1005. 1. What is the area of a triangle whose base is 36 feet and altitude 15 feet? 

2. What is the area of a triangular field whose altitude is 50 yards and whose 
base is 70 yards? 

3. What is the area of a triangular field whose altitude is 25 chains and whose 
base is 20 chains? 

4. What is the area of a triangle whose sides are 150 yards, 150 yards and 250 

yards? 

Surfaces of Quadrilaterals 

1006. A parallelogram is a plane surface bounded 
by four straight lines, its opposite sides being parallel. 



1007. A rectangle is a parallelogram whose angles 
are all right angles. 



RECTANGLE 

1006. A square is a rectangle whose four sides are equal in length. 

1009. To find the area of a rectangle. 

Example. — What is the area of a rectangular field whose length 
is 20 chains and whose width is 15 chains? 

20X15 = 300 sq. ch., or 30 A. 

1010. Rule. — Multiply the length by the breadth. 



8QUABB 
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1011. A fhomhoM b a pamUdogram, the adjoininK 
sides of which are not equal to each other, and which con- 
tains no right angle. 

ii^^oD ^012. To find tiie area of a ihomhoid . 

lOlS. Rule. — Multiply the base by the altitude, 

1014. A iboaib is an equilateral parallelogram having oblique 
es. 

1015. T6 find tii6 area of a diomb. rhomb 

Example. — ^What is the area of a rhomboidal figure 6 inches long, whose altitude 
3 inches? 

6X3«18 9q. in. 

1016. Rule. — Multiply the base by the altitude. 

WMl ' IMt PBOBLEMS 

1017. /. Find the area of a rectangular field 12 chains 80 links long, 10 chains 



f . Find the area of a rectangular field 100 yards long, 87 yards wide. 
5. Find the area of a field 36 rods square. 

4. Find the surface of a blackboard 8 yards long and 4 feet wide. 

5. What is the area of a rhomboid whose base is 12 chains and altitude 8 chains? 

6. What is the area of a rhomboid whose base is 200 yards and altitude 70 
yards? 

7. Find the altitude of a rhomboid whose area is 1 acre and base 05 yards. 

8. Find the altitude of a rectangle whose area is 1 square mile, base 6 chains. 

9. Find the altitude of a rhomboid of 200 acres, whose base is 100 rods. 
10. If a road 3 miles long contains 12 acres, how wide is it? 

1018. A tr^Mioid is a four-sided plane figure, of which two 
sides are parallel and the other two are not parallel. 

1019. To find tiie area of a trapeioid. 



TaAFBlOlD 



EbLAMPLE. — ^The parallel sides of a trapesoid are respectively 20 and 26 inches 
and the altitude is 18 inches; what is the area? 

— "^^ = 23 23X18-414 sq. in. 

lOBO. Rule. — Multiply } the sum of the parallel sides by the altUude. 
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1021. A trapeziiim is a four-sided plane figure of which 
no two sides are parallel. 

1022. To find the area of a trapezium. 

Example. — ^The four sides of a trapezium are respec- 
tively 20, 10, 8, 24 ft.; the figure is divided into two tri- 
angles by a line 28 ft. long. What is the area of the figure? 




TRAPEZIUM 





Area of A =70.42 sq. ft 

Area of B = 89. sq. ft 

Area of figure = 159.42 sq. ft 






1023. Rule. — Separate the trapezium into two triangles^ find the area of each, and 
take the sum. 

Surfaces of Polygons 

1024. A polygon is a figure bounded by straight 
lines or arcs, especially more than four; a figure having 
many angles. 

1025. A regular polygon is one whose sides and 
PENTAGON HEXAGON auglcs are all equal. 

1026. To find the area of a regular polygon. 

Example. — The sides of the hexagonal base of a statue are 10 feet each and 
the distance from the center of the base to the middle of each side is 8.66 feet; what 
is the area of the figure? 

30 
. ?^>X8,66^23^g^^^^ 

1027. Rule. — Multiply the distance around the polygon (perimeter) by i the dis- 
tance from the middle of one of the sides to the center of the polygon. 



WRITTEN PROBLEMS 

1028. 1 . A hexagon is inscribed in a circle whose diameter is 8 feet. What is the 
area of the parts bounded by the circle and the hexagon? 

Note. — A side of the hexagon equals the radius of the circle. 

2. An octagonal summer house has one side 12 feet long and the distance from 
one comer to the centre is 20 feet. What will it cost to put down a new floor of 2-inch 
planks costing $38 per M? 



ipca 



Ifln. A cinte is a pbxie surface hounded by a curve^i line 
callfd its ciroimffrmee^ every point in which is equally distant 
from a point within, calkd its omUr, 



are cirrk^ having the same center 



1081. The itiMnM— of a cirrle is a straight line pausing 
through its center, beginning and ending in the circumference, and 
dividing the circle into two equal parts, called 



1080. 

and unequal radiL 




i'liKnjL 



1082. The ladiQa of a circle is a straight line from its center 
to its circumference. It is ) the length of the diameter. 




coNCBNTaic cmcLa 



1083. T6 find tiie Uicumfm noe of a dide. 
10S4. Rule.— .Vuttiply the diamHer by SJ416. 

1085. To find tiie diameter of a dide. 

1086. Rule. — Divide the eircunrference by SJJ^W^ or mtdiiply the circun^erenee 
by 318S1. 

VBBn. To find tiie area of a dide. 

1083. Rule. — MuUiply the cireumferemx by i the radius, or square the diameUr 
and mtdiiply by J8S4, or square the circumference and muUiply by ,07958. 



WMl ' IMt raOBLEMS 

1039. /. Find the circumference of a circle whose diameter is 3.5 yards. 
2. Find the circumference of a circle whose diameter is 12.3 meters. 
5. What is the circumference of a circle whose radius is 28 inches? 

4. The circumference of a circle is 100 yards; find the radius. 

5. The diameter of a wheel is 28 inches; what is its circumference? 

6. What is the circumference of a circle whose diameter is 100 rods? 

7. Find the area of a circle whose diameter is 1 chain. 

8. Find the area of a circle whose diameter is 1 foot. 

9. Find the distance traversed in an hour by a point in the circumference of 
a water-wheel 17 feet in diameter, if the wheel makes 1400 revolutions in an hour. 

10. The circumference of a circle is one-half of a mile. Find its diameter. 

11. The diameter of a circle is 290 feet. Find its circumference. 

12. Of two concentric circles, the diameter of the inner is 25 rod^, and that of 
the outer one is 28 rods. Find the area of the space included between the two cir- 
cumferences. 
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* 

1040. To find the dreamference or the diameter of a diele, flie irea befaif gifOL 

Example. — Find the diameter of a circle whose area is 200 sq. ft. Find dream- 
ference. 

2004- .7854 = 1^ 254.64 = 15.95 ft. Diameter 
200 ^. 07958 =V^ 2513.2 =50.13 ft. Circumference 

1041. Rule. — Divide area by .7854 and extract the square root of the quoUerU to 
find diameter. Divide area by .07968 and extract the square root of the quotient to find 
circumference. 

WRITTEN PROBLEMS 

1042. 1. The area of a circle is 10 acres; what is t^e diameter? 
i^. The area of a circle is 1 square mile; what is the radius? 

5. The area of a circle is 100 square feet; what is the circumference? 

4- The area of a square inscribed in a circle is a square rod; what is the diameter 
of the circle? 

6. A square whose side is 10 feet is inscribed in a circle; what is the area of the 
circle? 




ELLIPSE 

/, Qy foci; pf+pg, con- 
stant 



The Ellipse 

1043. An ellipse is a plane figure bounded by a curved line, 
such that the sum of the distances from any point of the curve 
to two fixed points (the foci) is constant. 

1044. The transverse axis of an ellipse is the diameter 

drawn through the foci. 

1046. The conjugate axis is the diameter at right angles 
to the transverse axis. 



1046. To find the area of an ellipse. 

1047. Rule. — MuUiply \ of the transverse axis by \ of (he con- 
jugate axis, and the resulting product by 3.1416. 




WRITTEN PROBLEMS 

1. Required the area of an elliptical board 8 feet in length, 4.5 feet in width. 

2. Find the difference in area of an elliptical surface, the axes of which are 75 
and 45 inches, and a circle having a diameter equal to the conjugate axis. 



MTV^; -R»T».W 



I. & ft 

VKuxcn.&B nam *iiM iss raisH r«\t-«<)>Ati mii»»« 

UH8. Thr prtDciia] rnnU*r «J>i)< mv the pn*m, rwhr, ;>vniMi<4. ffi*^ mv\ uphrrr 

UMB. A Warn y m anttd wtKwe h*«*. .w m»(K »k> *n.v MmiUr o^ttAl *»•! (wmlW 
plane fipins. and vboeF sides arp paraltokY'iunit. 

UBOl Pltamt are triangular, mjuarr^ pfntoffonai, el**., aooitnling m (h<> ItBUtva 
of their ends are triangles, siquares, penta|^1ns, etr. 

—^ 1061. A prism whtittp Ivmx an- ))«n(lli>l- _ 

S. ograms is caliwl a panDttaplptd. y-M > ^ 

■ T- n loss. A enh* U n lailii) Iviiinilnl liv ■!« Ill 



f\ 



N 



is A Milit) iMUDiInt liy hIh 



\ equal squares. 

— ^ IOCS. To find the eotin stuteM o( > pilim. 




1064. Rule. — Multiply the distancf aroiiHil Ihr hoM hy Mr ii/fifinir, »tul tn th^ 
produH add the artoB of the top and bollom. 

1066. To find tin Tobime or eoatanta of ujr priam. 

1066. RciJE, — MuUiply the area of the bane by thr attiludf «/ Ihr firiam. 

1067. To find tiM Tolmne or eontenti of a pwilUloplpw). 

1068. Rule.— AfuZftplv the length hy breadth and hei^/ht. 

illnttiHi>r 



^U 



1060. A «7UDder ix a ruund iihmn of iiiiiritr 
with circlcH for its t^ndii. 

1060. The iltttods of a ryliiuli'r u tlw >liatnit'-« fr'tfii Hmi 
center of one haito to the c-eiiter of thn ottit-r. 

1061. To Sod Um enttr* imfftM ol • cyltBdar. 

1062. Rlxe. — MvUij^y the cireumfrrmet iif tht /ww tiy thm 
altitude and to the produd add the areaa i^ the two mfa. 



loss. To flndfiw Tofanoo or eontenti ola c 

1061 RCLE.— Jl/u/hplj/ the area of the fjott bji the aildwU. 



1CEN8TJRA.TION 



W M Timr PEOBLEHS 



1066. /. Find the entire surface of a parallelepiped whose lenetb is 6 feet and 
odea of the base 4 feet. 

£. Find the volume of a granite block 6 feet high, 2 feet wide, 1 foot thick. 

3. Find the volume of a triangular prism whose area is 3 square feet and wbon 
length is 10 feet. 

4- Find the entire surface of a cylinder 18 inches in diameter, 6 feet long. 

1066. A ivninid is a solid bounded by a plane 
polygon for its base, and by triangular planes meeting in 
a point called the t-ertex. 

1067. To And the entire surface of a pTramid. 
1086. Rule.— .Vuttip/j/ the perimeter of the base by i the 

slatU height, and to the product add (he area of the base. 
1069. To find tbe Tohime or contents ot a pTnunid. 




1070. Rule - 




Multiply the area of the base by i of the aitUude, 

1071. A cone is a solid that tapers imifcrmly from i 
circular base to a point called the vertex. 

1072. To find tlie entire surface of a cone. 11 

1073. Rule. — MuUiply the circumference of the bate bj I 
i the slant height, and to the product add the area of the base. I 

1074. To find the volmne or contents of a cone. ' 

1075. RvLE.—MuUiply the area of the base by i of thi 
allilude. 



1076. A sphere is a solid, every point of whose surface 
is equally distant from an interior point, called the center of 
the sphere. 

1077. The diameter, or axis, of a sphere b a straight 
line pa.ssing through the center and terminated both wa^'S 
by the surface. 

1078. The radius of a sphere is a straight line passing 
from the center to any point on the surface. Its length is 
J of the diameter. 




1079. To find the surface of a sphere. 

1080. Rule. — Multiply the circumference I 
of the diameter by 3.UI6. 



< the diameter, or muiUpiy the square 
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10. A mow 28 feet long, 24 feet wide, and 12 feet high is filled with timothy 
hay. If the weight of a cubic foot is 7 pounds, what is the value of the hay in this 
mow at S15 per ton of 2000 poimds? 

IL A bin 12 feet long, 7 feet wide, is built to hold 500 bushels of oats. Find 
its depth. 

12. What is the weight of a conical piece of metal 22 inches in diameter, 15 
inches in slant, if the metal of which it is composed weighs 420 pounds to the cubic 
foot? . 

13, A field in the form of a rectangle contains 3 acres of ground. Its length 
is three times its width. What will it cost at 48 cents a running yard to put a fence 
around it? 

14' Which costs the more and how much, a fence around a 10-acre field 
whose length is twice its width, at 62 cents a running yard, or the same kind of 
fence around a square field containing tlie same area? 

15. A chandelier is suspended from the center of the ceiling of a room. The 
room is 15 feet high, 24 feet long, 22 feet wide. If the bottom of the chandelier 
is 9 feet from the floor, what is the distance from a lower comer of the room to the 
central point of the bottom of the chandelier? 

16. A reservoir in the form of a circle is 9 feet deep and 48 feet in diameter. 
When full, how long will the water contained in it last a town of 800 people, if to 
each inhabitant there are allowed 50 gallons every 24 hours? 

17. The rain which falls on a roof 90 feet long and 85 feet wide, in 48 hours, 
when the rainfall averages J of an inch every two hours, will exactly fill a cylindrical 
tank 22 feet in diameter. Find the depth of the tank. 

18. A ball made of iron, which weighs 450 pounds to the cubic foot, has a 
diameter of 9 inches. How many balls whose diameters are 1 inch would be 
required to weigh as much? 

19. A field is 126 chains long and 105 chains wide. What is it worth at $490 
an acre? 

20. The base of a triangle is 90 feet. Its area is 2242 square feet. Find its 
altitude. 

21. A rectangular field contains 9 acres of ground. One of its dimensions is 42 
chains. Find the other dimension in rods. 

22. The dimensions of a dumb-bell are a3 follows: the handle Is 5 inches long 
and 1 inch thick; the ends are spheres 3 inches in diameter. If the dumb-bell is made 
of iron weighing 450 pounds to the cubic foot, what is its weight? 

23. What will it cost, at 92 cents per square yard, to macadamize a section of 
street 2i miles long, 80 feet wide? 

24' If the diameter of a circle is 320 rods, find its circumference. 

£5. If the circumference of a circle is a quarter of a mile, find its area. 
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€6. If a pipe 3 inches in diameter will supply a certain amount of water in a 
fiven time, how many pipes )-inch in diameter will be required to supply the same 
amount cf water in the same time? 

27, At 8} cents a pound, what is the cost of a grindstone, the diameter of which 
is IS inches and thickness 4 inches, if in the center there is a hole 1 inch square? 
A cubic foot of this kind of stone weighs 185 pounds. 

28, A cabinet maker has a piece of mahogany 18 feet long, 7 feet 6 inches wide. 
How* large a square table-top could be made from this, no allowance for waste? 

29, A platform, circular in form, holds 850 people. Allowing 2 square feet for 
each person, what is the diameter of the platform? 

30, A right-angled triangle, base 5 feet and altitude 4 feet, is made to turn 
round on the longer side; find the volume of the cone thus generated. 

31, The surface of a certain solid is 3 times as great as the surface of a similar 
solid: what is the ratio of their volumes? 

32, A rectangular field is 300 rods long and 200 yanls wide; what is the length 
of its diagonal? 

55. A lot is 1 rod square; how many cubic yards of earth will it require to raise 
the surface of the lot 2 feet? 

34' Find the weight of a spherical iron ball whoee diameter is 8 inches, a cubic 
foot of iron weighing 450 pounds. 

36. If a sphere 4 inches in diameter weighs 4 pounds, what will be the weight 
of a sphere of the same material 1 foot in diameter? 

36. Find the weight of a spherical shell 1 inch thick, outside diameter 1 foot, the 
metal weighing 450 pounds to the cubic foot. 

37. The sides of a trapezium taken in order are 12, 12, 9 and 7, and the diagonal 
which cuts off the first two sides is 14 rods. What is the area of the trapezium? 

55. How many gallons of water will a tank hold that is 8 feet square at the 
base and 9 feet deep? 

59. A room is 24 feet long, 15 feet high, 18 feet wide. Find the diagonal of the 
room. 



LATITUDE AND LONGITUDE 

1068. LatitadOi distance north or south of the equator, is measured in degrees, 
minutes and seconds; no latitude can exceed 90 degrees, because the distance from 
the equator to either pole is one-fourth of 360®, or 90°. 

1089. Places north of the equator are in north latitude; those south, in south lati- 
tude. Places on the equator have no latitude. 

1090. Longitade, distance east or west from a selected or prime meridian 
(usually Greenwich), is measured in degrees, minutes and seconds; no longitude can 
be greater than 180 degrees, because the distance from a given meridian to that 
meridian is 360*^; then one-half of 360° is east and one-half is west. 

Note. — In the United States the meridian of Washington is sometimes selected, and maps 
show longitude from Greenwich at the top and from Washington at the bottom. 

1091. Places east of the selected meridian are in east longitude; those west, in 
west longitude, 

1092. To find the difference in latitude or longitade. 

Examples.— (a) The latitude of Philadelphia is 39*" 56' 39" N., and of Montreal 
45"^ 24' 28" N.; what is the diflference in latitude? (6) The longitude of Berlin is 
13° 24' 28" E., and of New York is 74° 3' W.; what is the diflference in longitude? 

Explanation. — (a) Since Montreal and Philadelphia are both north of 45° 24' 28" N. 

the equator, their difference of latitude must be the distance that Montreal is 39 56 39 N. 

farther north than Philadelphia; this distance is found by subtraction. 5° 27' 49" 

13° 24' 28 E. (6) From the meridian of Berlin to the prime meridian is 13® 24' 28", 

74 3 00 W. and from the prime meridian to the meridian of New York is 74® 3'; the dis- 

87°^7^^8'' tance from Berlin to New York, or the difference of longitude, is found by 

addition. 

1093. Rule. — The difference of latitude or longitude is found by subtraction when 
both places are in like latitudes or longitudes; by addition, when the places are in different 
latitudes or longitudes, 

WRITTEN PROBLEMS 

1094. 1, The latitude of New York is 40° 24' 40" N., of Cape Horn 55° 58' 30" 
S., and of Washington 38° 53' 39" N. What is the difference in latitude between 
New York and Cape Horn? between Washington and Cape Horn? between New York 
and Washington? 

2. The longitude of Detroit is 82° 58' W., of San Francisco 122° 26' 15" W., and 
of Rome 12° 27' E. What is the difference in longitude between Detroit and San 
Francisco? between Detroit and Rome? between San Francisco and Rome? 
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5. Tbe latitude of Phibddphia b 39** 56' 39" N., of CalUo II* 45' 20'* S.. mkI of 
Boeton 42^ 21' 27'' N. What is the diffemice in latitude hetween Philadelphia and 
Callao? between Bostcm and Callao? between Philadelphia ami IVwtcHi? 

4. The lonptude of Philadriphia is 75* 9' 5" W., of New Orleans 91)* \V., ami of 
CalcutU 88* 19' 2" E. \niat is the difference in kinfotmle lieti^wn PhiUdetphia 
and Calcutta? lietween New Orleans and Calcutta? between Philadelphia and New 
Orleans? 

5. The longitude of Cantcm L^ 1 13* 15' 33" E„ of St. Paul 93* 4' Tvi' \V., of Omaha 
»5* 55' 15" W. What is the difference in longitude between Canton ami St, Paul? 
between Canton and Omaha? 

Note. — If tbe differracp in kmintutie exceeds 180 ilfgrec^ tmbtTACt this difTrrmcr fnicn 360 
dcg r ccj to find tbe real difference in longitude. 



LONGITUDE AND TIME 

lOM. The rotation of the earth on its axis from west to east (360* in 24 hourv) 

causes midday or noon, or simrise, or any given time, to pass i\*estward 15^ in one 

hour; 15' in one minute; 15" in one second. 

Note. — When it is piinrise, 6 A. M., in Philadelphia, places west of Philadelphia, an diicafo, 
win not have wen the sunrise, hence the hour will be before sunrise, or earlier. Wlien ChicaiM sre« tb« 
flunrise, Philadelphia will see the sun above the horiion, and the time indicated by clocks will he past 
6 or later than Chica^. From this we conclude that a place tost of a given lUace has lairr time than 
the given place; places went, earlier time. Places on the same meridian have the same time. 

1086. Solar time is the sim's time as indicated by a sun dial. 

1097. Standard time is time established by the leading railroad comimnies of the 
United States. For convenience they have divided the Uniteil States into four 
time-belts each fifteen degrees wide, and have adopted the time of a single meridian 
in that belt as the standard time for the entire belt. 

These belts are: 

1. Ea8iem« whose time is the local or solar time of the 75th meridian, which 
18 9^ east of Philadelphia. 

2. Central, whose time is the local or solar time of the 90th meridian, which is 
2* 15' west of Chicago. 

3. Hoonlain, whose time is the local or solar time of the 105th meridian, which 
is 44' west of Denver. 

4. Paeifle, whose time is the local or solar time of the 120th meridian, which 
is 2^ 26' east of San Francisco. 

Note. — An outline map showing time-belt^ and official tiiue may be secured from a railroad 
eompany. 
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Dials Exhibiting ComparlBon of Solar and Standard Time 




1098. To find the difference in time between places diflering in loofitade. 

Example. — (a) When it is 11 A. M., solar time, at Philadelphia, 75° 9' 5" W,, 
what time is it at Denver, 104' 44' 20" W.? (6) What is the standard time at Denver 
when it is 11 A. M. standard time at Philadelphia? 

Explanation. — (a) The difference in loi^tude between the two 104° 44' 20" W. 
placea ia 29° 35' 15". Divide this difference by 15, since every 15" =one 75 9 5 W 

hr.; 15'-one min.; 15" = one sec. This gives 1 hr, 58 luin. 21 Bee., the —■ ■- '- — - 

difference in time between the two places. Denver, being west of Phila- 1^/ 29 6o 15 

delphia, has earlier time; subtracting Ihr. 58 min. 21 sec. from 11 A. M. 1 58 21 

leaves 9 hr. 1 min. 39 sec.; hence the time at Denver is 1 min. 39 sec. after ■,» min sec 



11 00 00 



9 A. M. 

(6) The standard time at Denver (mountain time) is 2 hr. earlier 
than Philadelphia (eastern tune), henc? subtract 2 hr. from 11 A. M. 9 

A. M. is the standard time at Denver. 9 1 39 

1099. Rule 1.^ — Divide the number of degrees, minutes and seconds {the difference 
in longitude between two places) by 15; the quotient vdll be the difference of time in hours, 
minules and seconds. 



Rule 2. — Mvili-ply the hours, minutes and 
two places) by 15; the -product will be ike diffet 
between two places. 



(the difference in time between 
degrees, mimdea and seconds 
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WEITTEN PBOBLEMS 

1100. 1 . The longitude of Pekin is 1 18^ E. and that of Beriin IS"" 24' 28'' E. What 
is the difference in solar time? When it is 3 P. M. at Berlin, what time is it at Pekin? 

2. The longitude of Paris is 2** 20' 17" E., and that of Philadelphia 75' 9' 5" W. 
What is the difference in time? When it is half-past two o'clock P. M. in Phila- 
delphia, what time is it in Paris? in Berlin? 

5. What is the standard time in New York when the standanl time in Port- 
land, Oregon, is 25 min. 18 sec. past 3 o'clock P. M.? 

4. The longitude of Washington is 77^ 3' W. If the difference in time between 
Washington and Edinburg is 4 hr. 53 min, 28 sec., what is the longitude of Eklin- 
burg? Wlien it is 20 min. past 3 o'clock P. M. at Edinburg, what time is it in Wash- 
ington? 

6, The captain of a ship observed that when the sun crossed the meridian, the 
solar time, shown by his chronometer set to Greenwich time, was 22 min. 4 sec. after 
3 o'clock P. M. In what longitude was the ship? 

6. St. Paul, whose longitude is 93'' 4' 55" W., is situated in the Central belt. 
Wliat is the difference between the local or sun time and the standard time at St. Paul? 

7. In traveling from Philadelphia to Seattle, Washington, my watch, which 
shows Philadelphia time, must be changed on arriving at Seattle. How much must 
I change it and which way (standard time)? 

8. The longitude of Manila is 121'' 15" E., and of San Juan 06'' 5' W.; what is 
the difference in longitude? When it is 5 P. M. Tuesday at San Juan, what is the 
time at Manila? 

9. The longitude of Berlin is IS'' 24' 28" E., and of Philadelphia 75** 9' 5" W. 
A cablegram sent from Berlin at 12.30 noon requires 30 minutes in transit. At what 
hour will it be received in Philadelphia? 

10, Sydney is in longitude 151" 38' 42" E., and San Francisco is 122" 26' 15" W.; 
when it is 4 P. M. July 4th at San Francisco, what time is it at Sydney? 

11, A and B met, and on comparing watches found that A*s indicated 10.30 A. M. 
and B'b showed 5.10 P. M. The longitude of A's place was 82" 58'; what was the 
kingitude of B's place? 

if. Two persons are so situated that they are 14" 42' 48" apart, ^^et are in the 
same time belt. The first is 6" 14' 27" East of the standard meridian, and the other 
is 8" 28' 21" W*est. Will the local time of each be too fast or too slow, and how much? 



MENTAL REVIEW PROBLEMS 

1101. 1. A man^s age increased by \ of his age equals 40 years; what is his age? 
2. What number is that which if its \ be taken away, the remainder will be 



33? 



3, Three times a number increased by its \ equals 32; what is the number? 

4. What number is that which being increased by its \ and ^V equals 27? 

«5. A man having spent \ of his money had 45 cents remaining; what sum had 
he at first? 

6. Margaret spent \ of her money in one store and \ of her money in another 
store and had 21 cents remaining; how much had she at first? 

7. One-half of the length of a pole is in the air, \ in the water and 18 feet in the 
ground; required the length of the pole. 

8. Two-thirds of Adam^s money diminished by 2 dollars equals \ of his money; 
what was his sum of money? 

9. What number is that which diminished by its \ and increased by its \ will 
equal 50? 

10. What is Benjamin's age, if f of his age increased by 6 years equals 36 years? 

lU The cost of a horse diminished by \ of its cost and five dollars equals seventy 
dollars; what did the horse cost? 

12, Abram's money increased by twenty dollars equals j of his money; what is 
his money? 

13. Bella's age increased by 32 years equals 3 times her age; what is her age? 

14' Four times a number diminished by once the number equals 75; what is the 
number? 

15. If the height of a tree be increased by its J and 20 feet, the sum will be twice 
the height; what is the height of the tree? 

16. The cost of a horse diminished by \ of its cost and $30 equals J of its cost; 
what did the horse cost? 

17. \ sold \ of my farm and then bought 30 acres and now have 80 acres; how 
much land had I at first? 

18. If the height of a monument be increased by its. \ and that sum diminished 
by its i, the height will equal 75 feet; what is its height? 

19. A father and his son earned in one week $24; how much did each earn if 
the father earned three times as much as his son? 

20. A pole 60 feet in length was sawed into two unequal parts so that J of the 
longer piece equaled the shorter; what was the length of each piece? 
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fi. A ccw jhud A xicff<ir cvtiQ $13(i. If t^ cov <vij4 { *^ mitch 4i> iW Ikv>^. miii«> 

dmv than the firs? joid 10 miki?^ W^ ibe liiird djiy liuin the ^^fvsMihl: K^w Cat %iKi hir t>«V 
each day? 

34- M ^^ N xoff^htT hji\Y $10; how many iliJUrs hii;j( <tich« if ihrifv l)m<^ 
M*s moofT equals X^s? 

Bo, P and Q can baiki { of a Kiat in a day anti Q tkw^ ) as miH'h as T, mhal 
part can each cnmpkie in a day? 

S6. Divide tG6 Igta ttii tiro pennies <o that the first has $2 as oticn as ih^*" 3«H\>mt 
aliall hare SS}. 

27. A*$ moofT added to ) of BV money equals $70; how much nHUH\v has <^^ 
if B's money is to A's as 3 to 2? 

28. If } of a yard of c^h cost } of a di41ar« what will ) of a >*ani i\ist? 

29. If 5 men earn $40 in a certain time, how much will 4 men i>am in twice the 



59. Two men hire a pasture for $5. One turns in 3 horses for 7 days and the 
other 7 horses for 2 days; how much should each pay? 

SI. Two men had equal sums of money; one lost $7 and the other lost $4 and 
they then together had $19. How much did each ha>n> at first? 

32. Jones and Black can build i of a boat in a day, and Black Imilds | as much 
as Jones; how much can each build in a day? 

55. If 5 men can build 40 rods of wall in 16 da>'s, how many men can build 
half as much wall in 4 da^'s? 

54. If a five-cent loaf of bread weighs 8 ounces when flour is worth $4 a Imm^l, 
bow much should it wdgh when flour is worth S5 a barrel? 

35. Three mem hired a horse for 30 da>'s at the rate of $2 a day. The first umhI 
it 8 da3rsy the second 10 days and the third 12 day^; how much should each |)Ay? 

5^. A and Z contract to do a piece of work in 00 days; A sends 9 men and Z 15 
boys. What part of the price should each receive, supposing 5 l>oys to do as much an 
3 men? 

37. X, Y and Z dig a ditch for $72; X get $1 a day, Y $11 a day ami Z $1| a day. 
How many da3rs were they employed and what did each receive? 

5^. Two men can mow a field of grass in 4 hours; the first can m >w it alone in 
9 hours; how long would it require the second alone to mow it? 

39. Brown can dig a ditch in 6 days and Black can dig it in 8 days; in wlint time 
they dig it working together? 
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Ifl. A cistern can be filled by an inlet pipe in 5 hours and emptied by an outlet 
pipe in 4 hours; if the cistern is full and both pipes are opened, in what time will the 
tank be emptied? 

J^l, A cistern can be filled by one pipe alone in 6 hours and by a second alone 
in 9 hours; how long will it require both to fill it? 

1^2, A cistern can be filled by an inlet pipe in 4 hours and emptied by an outlet 
pipe in 5 hours; if the cistern is empty and both pipes are opened, how long will be 
required to fill it? 

45. Brown, Baker and Broad lunch together, Brown having 3 loaves, Baker 
5 loaves and Broad 24 cents to divide between them. If the bread be divided equally 
among them, how should Brown and Baker divide the money? 

I^, What is the time of day, if the time since noon equals \ of the time since 
midnight? 

45. At what time after 3 o'clock are the hour and minute hands together? 

4^. What is the time of day, if the time till midnight equals \ of the time since 
midnight? 

47. At what time after 3 o'clock are the hour and minute bands opposite? 

Jfi, A pole whose length was 64 feet was broken into two lengths so that if 4 feet 
be taken from the longer and added to the shorter, the pieces will be equal; what are 
the lengths of the broken pieces? 

Ifi, A lady having two watches bought a chain worth $20. If the chain be put 
upon the silver watch, they together will be worth \ as much as the gold watch; if the 
chain be placed upon the gold watch, they together will be worth 4 times as much as 
the silver watch. What is each watch worth? 

50. A boat which sails at the rate of 6 miles an hour moves down a river whose 
current is 3 miles an hour; how far can it go and return in 8 hours? 

51. A philanthropist gave f of his money, less $12, to a poor family and then 
had $21 left; how much did he give away? 

52. A toy balloon in the air fell \ of the distance to the ground and then arose 
\ the distance it was from the ground; what part of the first distance is it now from the 
ground? 

5S. If \ of my weight be added to my weight and from the sum 55 pounds be 
taken, the result will be 200 pounds; what is my weight? 

54. If the height of a monument be increased by its \ and from this sum be taken 
the difference between its \ and J, the result will be 40 feet; what is its height? 

55. The sum of three numbers is 55; the second is \ greater than the first and 
the third is twice the second; find the numbers. 

56. A man walks 120 miles in three days, walking each day 10 miles more than 
the preceding day; how many miles did he walk the second day? 
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61. X, Y and Z build a waO, wortdAK an equal numl^Mr i4 xUyy^: \ gr^t^ M a xh^v; 
Y, S2 a day; and Z, $1 a day. TVy wceive $60: what i« wwh iwe*n nhare? 

6i. Brown can build a sheii in 10 day^ ami RIaok in V2 \Uyn; h%m u>i%ivv «k>^ 
would it take to build it if they work tofcether? 

63. White and Grey working tojpether can build a U>at in 4| ila>*n» Whiti^ w^uri- 
ing alone will build it in 8 days; in how many da\*s would (irry wt^rkiiig aloiii^ build \\f 

64^ A |Hece of woric can be done by 4 men or Iio\*m in 10 tli^\ii; lum Imig w\mld 
it require 2 men and 10 boys to do it? 

60. Wood can cut a cord of wood in | of a day and Hlack can cut It In | i»f a di^v ; 
working together, how many cords can they cut in a week of daynT 

66. William recei>'es $2 a day and pays 50 centji a day iMianl; at tlio end of M 
da>^ he has saved $40; how many da\*8 was he idle? 

67. James had 3 loaves of bread and David had 5 loaves, which they iilian«<l with 
Benjamin, who gave them 16 cents; how shall they share the money? 

68. Two men mow a field of grass for $40; the first mows twh*o as much as tliit 
second, less 4 acres, and is paid $24; how many acres does ea(*h mow? 

69. What is the asking price of cloth, if by dropping 2A% and selling it at $2.40 
a yard, a gain of 20% is made? 

70. A sum of money put on interest at a certain rate for 3 ymrs aniounln to IXMt, 
and the same sum at the same rate for 10 years amounts t4> $^{20; find the Hunt and 
rate? 

71. If 5 dollars be taken from } of a sum of money thi>rf will ntnain the orlgtimi 
flum; what was the sum? 

72. A tank can be filled by an inlet pipe in 4 hours anil emfiti««l when full by nn 
outlet pipe in 1) hours; if the tank be full and both pipes open«v|, in what time will Urn 
tank be empty? 

75. A working alone can build a boat in 7 ilays, B in M <lay«, aii#i i! in flaya; 
in what time can they, working together, build it? 

74. A cyclist makes a journey of 300 miles in 4 ^layn, rifling mrU flay 10 miUm 
farther than on the preceding day; how many miles difl he ride #«rh flay'' 

75. If 5 men can do a |Mece of woric in a certain time, hinr many nrti Wf#til#l l#a 
l a miir cd to do doable the amount of work in half the 



GENERAL REVIEW PROBLEMS 

1102. 1. The net proceeds of a sale are $940.10. The total expenses are: 3% 
commission, $14.10 storage, $16.50 drayage. Find the amount of the sale. 

2, I sold a house for $2450 and gained 14%. I sold another for the same price 
and lost 14%. Find my net loss or gain. 

3, I buy a piano for $250. I want to sell it so as to gain 15% after throwing 
off 10%. What price shall I ask for it? 

4, Change £142 19s. 7d. to French money. 

J. What is the cost in U. S. money of 900 tons of steel, invoiced at £3 8s. lOd. 
a ton? 

6. I sold a lot of goods for $760.25, and thereby lost 12%. At what price 
should the goods have been marked to gain 10% and allow a trade discount of 3%? 

7. The net proceeds of a sale of hardware are $210.50, the commission 5%, the 
other expenses $7.42. Find the sales and the amount of the commission. 

8. An insurance company insures a house valued at $42000 for f of its value 
at 1 J% premium. This company reinsures f of its risk at J%. What rate per cent, 
is the first company getting on its risk? 

9. A pipe can fill a cistern in 24 hours; another pipe in 30 hours. There is a 
delivery pipe running from the cistern that will empty it in 20 hours. Suppose the 
cistern to be empty, and the three pipes opened at once; in what time will it be filled? 

10. A can carry a ton of coal to the third story of a building in 5J hours, B can 
do the same in 6^ hours, C in 7f hours. In what time could the three together carry 1 
2itons? 

11. A. rectangular field produces 1726 bushels of wheat, at the rate of 82 bushels 
to the acre. If one side of the field is 726 feet, what is the distance around the field? 

12. A can do a piece of work in 12 days, B in 15 days; if C works with them, th^V 
can do the work in 4 days. In what time can C do the work alone? 

13. If it requires 3^ bushels of seed to sow an acre, how many quarts will ^^^ 
required to sow a lot 110 feet square? 

IJi. A cistern 8 feet in diameter, 7 feet deep, has how many gallons of wat::- ^^ 
in it when the water is within 3 inches of the top? 

15. The hypotenuse of a right-angled triangle is 82 feet, the base 62 feet. Fir ^" 
the altitude. 

16. What will it cost, at 48 cents a square yard, to paint the dome of a ha-^-'' 
the dome being in the form of a hemisphere 40 feet in diameter? 

17. How many bricLs, 8 inches long and 4 inches wide, are required to lay ^ 
pavement 176 feet long, 9 feet wide? What will they cost at $13.50 a thousand? 

18. A square field containing 12 acres is surrounded by a tight board fence S : 
feet high. What did the boards cost at $22 per M? _ J 
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19. I bu3' muslin at 6{ cenUt a >'ard and mark it to fcain 20^, but on account 
of a defect I conclude to sell it at 85^ of the marked price. What i^ my loss or icain 
on 1000 j'ards? 

iO. A miller bought a ton of wheat at 68 cent« a bushel, which he manufac^ 
tured into flour. If each bushel >neldetl 36 J pounds and he rpceive<l $4A0 a barrel, 
what is his per cent, of gain or loss? 

21. A bin is 9 feet 5 inches long, 4 feet 3 inches wide, 5 feet 8 inches dct*p, and 
is i full of wheat. How many bushels does it contain and what is the wheat worth at 
68 cents a bushel? 

22. How deep must a circular cistern 4 feet in diameter be to hold 40 liarrels 
of water? 

23. The fore wheel of a carriage is 3 feet 6 inches in diameter; the hind wheel 
4 feet 8 inches. How many revolutions will the smaller one make while the larger 
one makes 900? 

24' An agent sold goods for $1395 <ind lost || of the cost. For how much should 
be have sold the goods to gain 209c? 

25. A man lost S920, which was 25% of what he had remaining. Wlmt per wnt. 
of his monev did he lose? 

;?i^. I go to bank to-day with two notes, one dated seven da>'s ago for $2200, 
at 3 months; the second is my own note dated to-day, at 90 days, for a sum auffi- 
cient to make my balance large enough to enable me to give a check for $4/)(X) and 
have a balance of $300 in bank. If my present balance is $290, what is the face of the 
note? 

27. A coal dealer buys a car load of coal, 35000 pounds, at $4.15 a long ton, 
which he retails at $5.60 a long ton. What per cent, docs he gain if there is a loss of 3% 
in handling the coal? 

28. The minute-hand of a clock is 5 inches long, the hour-hand 3} inches. Over 
bow much more area does the minute-hand pass in 5 hours than the hour-hand? 

29. At what per cent, above the manufacturer's price must a wholesale merchant 
mark goods so that he can allow a retailer a discount of 309o and 5% and still make 
a profit of 25%? 

30. An article is marked to gain 33}%, but the seller throws off ) and thi* col* 
tector is afterward paid 15% for collecting the debt. What is the per cent, of loss? 

31. A's money is 5% less than B*s, and B*s is 15% more than C*s. If they 
together have $19360.72, how much does each have? 

32. A lxx)k jobber buys books at 40% and 10% off list and marks his stock at an 
•dvancc of 15% on list prices. He makes a sale to a private librar>' at a discount of 
^^% from his marked price and makes a profit of $2500. How much did the books 
«oet the joblxjr? 

33. I onlered an agent to buy flour for me which I afterward sold at 20^^ profit 
Hul gained $1.50 on a barrel. If my agent*s commission was 3) %, and his total com* 
BUflBion $25, how many barrels did he buy? 
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54. A dairyman sold a quantity of milk, butter and cheese, receiving for all 
$115.25. He gained 15% on the milk, 18% on the cheese, 22% on the butter. If 
the amount received for each was equal, find the cost of each. 

35. A grocer wishes to mix coffees worth 38, 42, 45, 50 and 55 cents a pound 
so as to produce a mixture worth 45 cents a pound. Find the number of pounds of 
each kind he must take. 

36. A clerk is required to mark goods so as to make 25% after throwing off 10%. 
By selling a lot of these goods for $78 net, there was a gain of but 3%. How should 
he have marked the goods? 

37. I go to bank to-day with four notes: one dated to-day, at 90 days, for $1500; 
the second dated 7 days ago, at three months, for $920; the third dated to-day, at 
60 days, for $1720; the fourth is my own note dated to-day, at 90 days, for enough to 
raise my bank balance to $5000. What was the f^e of my own note, my balance 
previous to having these notes discounted being $290.62? 

38. I buy in Paris 328 meters of silk at 27.42 francs per meter. If exchange is 
at 5.19, what is the cost of a draft that will pay for the invoice? 

39. A river is moving at the rate of 4 miles an hour. It is 119 feet wide and has 
an average depth of 10^ feet. How many tons of water will pass a given point on 
the river's bank in 12 minutes, water weighing 62i pounds to the cubic foot? 

40. On May 12, 1915, I asked my broker to purchase for me 320 shares Central 
Railroad stock and left with him as margin $3000. He bought on May 27 at 106 J; 
on June 2 he sold 150 shares at 107f , and on June 18 he sold the remainder at 107J. 
Our account was settled on June 30. How much was due me on that day, and what 
was my gain? 

41- Two concentric circles have diameters of 350 feet and 390 feet, respectively. 
What is the area of the space enclosed between the circumferences? 

42. A wall 5i feet high. 2^ feet thick, cost for building $2006.90, at the rate of 
$1.18 a perch. Find the length of the wall. 

43. A can do a piece of work in 27 days; B -in 36 dajrs; C in 42 days. They 
all work together until J of the work is done, when A retires, leaving B and C to finish 
it. In what time is the whole work done? How long do B and C work? 

44' A ditch 426 feet long, 2i feet wide, 5J feet deep, cost for digging $1522.65. 
How wide should a ditch be that is 294 feet long, 4f feet deep, to cost $2420? 

45. A cylinder is 7 feet in diameter, 38 feet long. Find its entire surface. 

46. A cylindrical tank is 7 feet in diameter and 15 feet deep. It has in it 560 
gallons of water. What per cent, is this of its capacity? 

47. A man bought a house and lot, paying five times as much for the house as 
for the lot. If the house had cost 25% less than it did, it would have cost $3800. 
Find the cost of each. 

48. A dealer spent equal sums in hats, coats and shoes, and sold at a profit of 
20% on the hats, 22% on the coats, and 15% on the shoes. The entire sales amounted 
to $22500. Find the cost of each. 
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49. A invested a certain amount in real estate, and B invested 4 times as much. 
A lost 15% and B gained 20%. The difference between the amounts received was 
SI 250. How much did each invest? 

50. A company engaged an agent to sell for them on a commission of 5% and 
shipped him merchandise amounting to $5500. The agent purchased additional 
merchandise to the amount of $1200, and the firm sent him $500 cash. At the end 
of a certain period the agent had sold goods to the amount of $4920, and the goods 
OD hand amounted to $3006.78. Find the loss or gain. Find also the amount due 
the firm by the agent at this time. 

51. A circular piece of ground, containing 5 acres, is enclosed by a tight board 
fence 7 feet high. What was the cost, at $13 per M, of 1-inch luml)er required to 
make it? 

52. A and B form a partnership on January 1, 1915, with the understanding 
that the gains and losses are to be divided in proportion to their average net invest- 
ments. On January 1 A invests $3000 and B invests $2500. A on March 1 invests 
$1500, on July 1 $2200, and withdraws on September 1 $2000. B on April 1 invests 

1^ $1800 and on September 1 $2000, and withdraws on Novemlx^r 1 $3300. A state- 
ly ment of their resources and liabilities at time of settlement is as follows: 

Resources: Cash, $2200 Liabilities: Bills, $1920 

, Mdse., 6850 Sundr\' Accounts, 2600 

I Bills, 3290 

[ Book Accounts, 2600 (f /» I 7^^ ^^ 

Close each partner's account. ^ "V-^ 7 /c?<. 

5$. If a wall 520 feet long, 4} feet high, 2} feet thick, requires the work of 175 
, 212 days of 10 hours each in building, how high should a wall be that is 248 
feet long, 2\ feet thick, to require the work of 98 men, 217 days of 9 hours each? 

5^. Sold for account of consignor on September 8, 1914, $5240.26 on 4 months' 
credit; September 29, $538 cash; October 16, $2750.85, 60 days; on September 15, 
psid freight amounting to $95.23; my commission for selling is 5^6* What is due to 

gnor, and when are the proceeds due by equation? 

55. A merchant bought 22 pieces of cloth, each containing 25 yards, at $4.50, 
a credit of 6 months, and sold them at $6.25 on a credit of 3 months. What was 

his cash gain at the end of 6 months, money being worth 69c? 

56. Bought a check on a bank which had suspended, at 65^ of its face, and 
iovested it for 5% railroad bonds at 82. What rate of interest do I receive on my 
investment? 

57. Bought, at 8% discount, a 6% mortgage (face $3800), with two years to run. 
Wbat interest do I get on the money invested, if the mortgage is paid at maturity? 

58. A bath tub will hold 200 gallons of water. It is filled by a faucet discharg- 
ing 50 gallons in 4 minutes, and emptied by a waste pipe discharging 48 gallons in 
4 minutes. If both the pipes are opened at once and the waste pipe closed one hour 

K irfkerwardy in what time will the tub be full? 
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59. A retail merchant sold a quantity of silks for $1250, thereby gaining 20%. 
The wholesale merchant from whom he bought them made a profit of 15%, and the 
importer who sold them gained 20%. What did they cost the importer? 

60. A merchant in Philadelphia made the following importation from Belfast, 
Ireland: 

1720 yds. linen at 28. 6d. 

1850 " " 3s. 3d. 

512 " " 5s. 2d. 

1680 " " 3s. 4d. 

Duty 22% ad valorem and 8 cents a yard specific. Find the duty. Find also the 
cost of a draft in payment of the invoice, exchange at 4.87. 

61. A manufacturer carried on business for four years. The first year he gained 
20%, which at the close of that year he put into the business. The second year he 
lost 15%. The third year he gained 25% of what he had at the beginning of that 
year, and put it into the business. The fourth year he gained 16f %, and then his 
total capital was $40250.85. How much had he gained in the four years? 

62. If the sales in a certain merchandise account are $256742.90, the cost of the 
merchandise $275420.82, and the inventory $45923.75, what ^r cent, is the profit? 

63. The list price of a sewing machine is $60; an agent buys at 25% off and sells 
for $55. What is his per cent, of profit? 

64. A merchant sells goods at retail 35% above cost, and at wholesale 15% less 
than the retail price. What is his gain per cent, at wholesale? 

65. If I buy at list less 40%, will I gain or lose if I add 50% to the list and sell at 
J off? 

66. What is the balance due June 15, 1915, on a note of $1350, dated June 15, 
1914, and showing the following indorsements: August 18, 1914, $50; September 23, 
1914, $75; October 20, 1914, $90; November 24, 1914, $75; January 14, 1915, $5; 
March 25, 1915, $60; April 21, 1915, $350? Work by the United States rule. 

67. Find the cost of 300 shares Reading Railroad stock (par $50) at 11 J, broker- 
age 1%. 

68. I bought 290 shares Philadelphia Traction at 72f , brokerage J%. What 
did they cost me? 

69. I bought a bill of exchange on London, and paid $2892.50 for it. What was 
the face of the bill, exchange at 4.87^? 

70. What is the face of a bill of exchange on Paris which can be bought for 
$1590.62 at 5.15? 

71. What is the duty on 9000 yards of 28-inch dress goods at 42 cents per square 
yard? 

72. What is the duty on 720 gallons of brandy at $1.25 per gallon, the allowance 
for leakage being 2%? 
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73. A firm in Philadelphia imports from Paria 0200 yards of 22-inch silk, the 
marked price of which at the time of purchase was 3.25 francs per meter. What 
was the duty at 10 cents per square yard and 35% ad valorem? 

74. What is the duty on a consignment of iron invoiced at £2265 18s. 6d. at 42%? 

75. A man's personal property is assessed at $5000, his real estate at $13000. 
Find his total tax at the rate of $1.32 per $100. 

7^. The expenses of a town for a year, not including the tax collector's com« 
mission of 3%, are as follows: for schools, $3500; for roads, bridges, etc., $1700; for 
incidental expenses, $800. If the total valuation of the town b $2450000, what 
should be A's tax whose property is assessed at $3500? 

77. A lumber dealer purchased two piles of wood; one pile was 06 feet long, 
7 feet high, 12 feet wide, and contained 43^^ cords. The other pile was 29 feet long, 
16 feet wide and of sufficient height to contain 54f cords. Find the height of the 
latter pile. 

78. A contractor agreed to dig two cellars at the same price per cubic yard. 
He received $450 for one 75 feet long, 28 feet wide, 9 feet deep. What should he have 
received for the other, if its length was 88 feet, width 33 feet, depth 8 feet? 

79. The owner of a mill had it insured at a rate of 1}%. He afterward intro- 
duced steam power, and the company took an additional risk of $1500. They, 
bowever, raised the rate }%. The extra premium amounted to $65. For what 
amount was the mill first insured? 

80. A note of $5000, dated July 7, 1914, with interest at 5}%, has the following 
iodorsements: September 15, 1914, $10; October 28, 1914, $25; December 23, 1914, 
$1000; February 25, 1915, $1500; April 28, 1915, $90; May 26, 1915, $1300. What 
is due July 7, 1915? Use United States and Mercantile rules. 

81. I bought 357 shares Lehigh Navigation (par $50) at 41 {, brokerage \%. 
find the cost. 

82. A legacy of $15000 is invested as follows: 50 shares P. R. R. (par $50) at 
53f ; 92 shares Central at 82}; 36 Lehigh Valley (par $50) at 27}; and the balance in 
Union Pacific at 41}. Brokerage at regular rates. Find the number of shares of 
Union Pacific purchased and the balance unspent (no fraction of a share being pur- 
chased). 

83. A fire insurance company had a risk of $58000 at {% premium, and rein- 
sured I of the risk in another company at }% premium and \ of it in another at 
1% premium. What rate per cent, is the first company making on its risk? 

84. If the premium paid for insuring a property was $45.20, and the rate of 
insurance was sixty cents on $100, for what sum was it insured? 

^5. If from 220 reams of paper 3000 copies of a book containing 380 pages can 
be printed, how many reams will be required to print 8000 copies of a book containing 
480 pages? 

86. A grocer wishes to mix 500 pounds of coffee which he can sell at 75 cents 
a pound and gain 25%, by using coffees worth 38, 40, 45, 65 and 70 cents a pound. 
Bow many pounds of each should he take? 
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87. What is the amount of $998.65 from January 16, 1914, to September 14, 
1914? 

88. What is the cost of a circular piece of ground 228 feet in diameter, at $300 an 
acre? 

89. A legacy of $22000 is invested as follows: $2500 of 4% Government Bonds 
at 1 111; $3200 of 6% railroad bonds at 104^; $1600 of 5% raiboad bonds at 98f ; and 
the balance in U. S. 5s at 128J. Find the total income from the investment. Find 
also the balance unspent (no bond being of smaller denomination than $100), broker- 
age at regular rates. 

90. If I buy 4% stock at 97 J, brokerage i%, what per cent, income do I receive 
on my investment? 

91. If I buy 6% bonds at 97|, brokerage J%, what per cent, income do I receive 
on my investment? 

92. I bought a 5% bond (par $1000) at such a price as to yield me 4J% on my 
investment. Find the cost of the bond. 

93. Bank stock paying 5% is selUng at 112^. Find the per cent, income on 
investment. 

9^. A stone wall 3 feet thick, 4^ feet high, cost for its construction $1590, at 96 
cents a perch. Find the length of the wall. 

96. A contractor agrees to build a cellar which shall be 18 feet long, 16 feet 
wide and 9 feet deep, inside measure, when finished. .His contract price is 62 cents 
per cubic yard for making the excavation, and $1.25 a perch for the wall. If the 
wall is 2 feet thick, find his total contract price. 

96. At $18.50 per M, what is the cost of sufiicient lumber 2 inches thick to make 
50 boxes, each 4X4 feet, 3 feet deep, inside measure? 

97. The expenses of a town for a year, not including the tax collector's com- 
mission of 3%, are as follows: for schools, $2500; for roads, bridges, etc., $1200; 
for incidental expenses, $900. If the total valuation of the town is $1420000, what 
should be A's tax whose property is assessed at $5500? 

98. A fire insurance company had a risk of $85000 at |% premium, and reinsured 
\ of the risk in another company at f % premium and \ of it in another at \% pr^ 
mium. What rate per cent, is the first company getting on its risk? 

99. The stock of a wholesale house is insured in a number of companies tor 
$175000, and is damaged by water to the amount of $57641.73. What per cei^^* 
of its risk should be paid by each company, and what amount should a company p^^ 
that had a risk of $2500 upon it? 

100. A roof is 42 feet long, 28 feet from eaves to ridge. How many slates ^^ 
required to cover it, if the slates used are 10 inches wide, showing 12 inches to '^^^ 
weather, and what will they cost at $10.90 a square (100 sq. ft.)? 

101. Find the entire surface of a cylinder 9 feet in diameter, 15 feet long. 
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102. A garden 125 feet long, 86 feet wide, inside measure, has on its border a stone 
wall 3 feet high, 18 inches thick. What is the cost of the wall at 92 cents a perch? 

IDS. The stock of a wholesale house is insured in a numl)er of companies for 
$15000, and is damaged by water to the amount of $900. What per cent, of its risk 
should be paid by each company, and what amount should a company pay that had 
a risk of $6500 upon it? 

104. The value of a ship's cargo is $20750, and the owner desires to insure it 
for a sum which will cover the value of the cargo and the cost of insurance. If the 
rate of insurance is 1}%, what should be the amount of the policy? 

105. A lumber dealer purchased two piles of wood: one pile was 72 feet long, 
10 feet wide, and high enough to contain 45 cords; the other pile was 18 feet wide, 
16 feet high, and long enough to contain 87} cords. Find the height of the first pile 
and the length of the second pile. 

106. A contractor agreed to dig two cellars at the same price per cubic yard. 
He received $350 for one 70 feet long, 25 feet wide, 8 feet deep. What should he have 
received for the other, if its length was 96 feet, width 32 feet, depth 9 feet? 

107. 85% of a meter is what per cent, of a yard? 

108. I have in bank to-day $311.72. I send to bank H. R. Reed's note dated 
to-day for $726 at 3 months, and my own note dated to-day at 90 days for a sum 
sufficient to enable me to give a check for $1150 and have left in bank $125.10. Find 
the face of my note. 

109. If 19 men can do a piece of work in 12 da>'^, how many days should 26 men 
require to do the same work? 

110. If 14 men or 19 boys can do a piece of work in 42 da>'s, in what time can 
12 men and 22 boys do the same work? 

111. \ can do a piece of work in 9 da>'s, B in 9} days, and C in lOJ days. In 
what time could they do it, working together? 

Hi. I send to bank to-day William Smith's note dated to-day, in my favor, for 
1050 at three months, and my own note at 60 days, dated to-day, for a sum sufficient 
with the proceeds of Smith's note to allow me to draw a check for $1450 and leave 
in bank a balance of $375.50. If my balance before sending these notes to bank for 
discount was $250.10, what is the face of my own note? 

lis. I send an agent $1190 to invest in apples at $1.10 a barrel, allowing him 
a commission of 4%. He pays 17 cents a piece for barrels and 22 cents a barrel trans- 
portation. How many barrels of apples does he buy? Wliat is the surplus? 

114. On a lot of merchandise which I sold for $962.50, 1 lost 18%. The cost 
price of the remaining merchandise is $2642.50. At what per cent, advance must I 
•^U this to recover my loss? 

115. A can do a piece of work in 10§ days, B in llj days, C in 12) days. In 
what time could they do the work together? 
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116. An importer buys in France 426 meters of silk at 26.14 francs per meter. 
He pays 40% duty. What should the entire quantity be marked in order to gain 
15% and throw off 5%? 

117. I buy two hoiwes for 19670, giving 14% more for one than for the other. 
How should I sell the cheaper house to gain 20%? 

118. What is the duty at 42% on 456 dozen pocket-knives invoiced at 17s. 4d. a 
dozen? 

119. The net proceeds of a consignment are $1496.72. The rate of conmiission 
is 4%. The other expenses are: $14.62 drayage; $26.75 storage; $32.96 sundry 
expenses; what were the total sales? 

120. At what price per yard must I sell silk that cost me 5.42 francs a meter, 
fai order to gain 30%? 

121. Certain cloth shrinks 5% of its length in sponging. How many yards of 
the cloth did I have before sponging, if after sponging there are 672| yiirds? 

122. I purchased a quantity of green coffee. In roasting it there is a loss of lOfc 
of its weight. What was the gross cost of the coffee, purchased at 18 cents a pound 
green, if after roasting I sell the entire quantity for $288 at 24 cents a pound? 

123. I import from Sheffield, Eng., the following: 120 dozen knives at 186. 3d.; 
215 dozen knives at jCl Is. Id.; 295 dozen knives at £1 3s. 2d.; 82 dozen knives at 
£1 7s. 8d. I pay 40% duty, £l 19s. 2d. consul fees, 15s. 3d. drayage, 3% commis- 
sion for buying, and $7.90 drayage in Philadelphia. Find the total cost, exchange at 
4.0O2. 

124' If 220 men working 9 hours a day can build a wall 550 feet long, 3J feet 
high, 2 J feet thick in 268 days, how long a wall should 185 men build, working 10 
hours a day, if the wall is 7§ feet high, 2^ feet thick, and the men work 275 dav's? 

125. On June 19, 1914, I give a note payable on demand for $2800 with interest 
at 4%. I pay $500 each quarter. Wliat amount will take up the note one year 
from date, there having been three pa>Tnents made? Use both United States and 
Mercantile rules. 

126. A can do a piece of work in 15 days, B in 18 days, C hi 20 days. The three 
work together until i\ of the work is done, when A retires, leaving B and C to finish it. 
In what time will the work be done? 

127. A man invests $25000 as follows: 72 shares of 5% stock at 143i; 27 shares 
of 4% stock at 105|; 22 shares of 5% stock at 109f ; and the balance in stock paying 
6% at 115 J. What is his total income, brokerage J%? 

128. What is the weight of an iron pipe 18 feet long, the inside diameter being 
10 inches and the outside diameter 12 inches, if a cubic foot of iron weighs 450 pounds? 

129. A field contains 10 acres; it is in the form of a square. Find the length 
of the diagonal of the field. 



iiK«rji%t. iir\tr« rimiitJUM 



/.fr> A laill 9 ttirliTB in iluiiitplt-r «iiicli« 7Ml iuMjfuU IImw main ^m\U t tKr 

mrtAl. .'i ItK-lirv III liuutlHrr. «tl] \ic rri|uin^i !•• «rigti »• Unit ft* 

71/ III livr fi41ii«ltic ■lalrttn-til . vihf-ti i« I^m' (laUnrr i|tir li^ r^|u*l*i«i* \^ b«t 

Aifit viiiuM «ritlr It S*-iit«-mU-r '> 1*MI* 



IP* 



J**ll\ l> H4HT1t«ll 



« r 



:<M 








pill 








\Ur 


• 
.1 


ll:«l.-%n««* 


V92 "rfl 


Mar 


|f» 


« .\mh 


1 Villi 




.'1 


\|'l»- . •<• Ux^ 


IVli'C 


A If 


•"• 


Ni»lr 1 tl»"<ilh» 


I'rfMII 


A|< 


r. 


J tt»t* 


!•■• 1 :. 


\la> 


.c 


Ihzkft •«• .Li\* 


iNllll 




• • 


in 'U\* 


•.-fll 1% 


S|.l 




< ««li 


.Onil 


%!»> 


\^ 


1 iiHi 


.M.'l.' 











; !/ <»ti Jurif .v. PMI I r^w Willuitn IUll<r « itiftr f.« IIMM ait.! ^c^r^^l t.i 
l«% f|.*rfi r\flr% •U\ t(>r*fr-an«r until ll»r ^Hh «■( Jtiri*. inii'i«ii*-. «far^ I «•• t. 1 c:\«* 
a ttf-a ttiitr fipf t)««* IhiLui'v tlili* iifl tfuit lUv If \\f Itltrrrvt t« tt li' ; ■tk»! « :ii l«* 
t>«r fa^v III tU- rirm lNit«- I llllf^l Stalrv niW * 

Iti }S \iaX I* tdf* \aii*r III a ■ika/t ii( inici |H ir»rtin« m -ijun-^'f tx^l /•' frrt ^■'¥1. 
at lltiMk A t«*it A*MI 111 . a rijUr* fiait III ir*in «ii«(ari|[ I'ltft f*i«if>iU* 

;.i; \ af><l It fiiTiffi a |Miffiri«-r«hi|i rn* It |»*ittiti|[ in Ibliili \t tl^ rT»i| . I I n»»<iOm 
A ilraw* 'nit f rrfl>at»«l H ^Mil at tlir rtiii nl fi ttv4ttli« \ ilrm** .^^t lUll ai»l It Ijtl. 
anil at tlir ni^i t^ *» nft-<fiiK< \ ilraw* init fT'^l ai^l It fi^'i^i \t ttjr rtA *4 tf^ ««mr 
t|y^« ilivnil^r |inrlii«r*l.:|i lui\ iiiK a '-a|iiial iil 1^1/3* ll*«« mu«t it^i tlm-k ;!* 

M* A l^« a fir* uUr ffanlrn. ax»*I It a Mi'iafr fieir rarh ra^tajn* i a« rv^ \ 
waik 9> f«^t «!•$«' i« niait* Aft>'itHl tni h i^f^lrti H Kir h ««ik •••«itaifi« tl^ crrqtrf a/«ti. 

; V* \ MiAii ^•^ ic(<t f-if ft<Mi«i-« f..f |)*rfll» Afk-I m4>I tltf^tk a« f<i:f .«• .« ff^ f;r«< 

Ikr gairsr«l JIf , . i^ll t)««' m*..!*-! 1m ir.i.;«««l I 'i . ofi Om- If..**] !ir '*mK ! '• ».o*| o tiv 

f '••rlfk (^ l<««t I' . If \yr fr^n\\%%\ ij.f- ^utf an»itint ^il n»>c^« f r ra^!« f««*«r m\^\ 
V a« t l«r « « vt I il ra< f i * 

.'.f* A rrUul tIraWr • pr:\air lUAriw -.« IIL*^ ^•ruith ll'»« 1 w^ V rt«.».*i f^aaU 
«t»rli U l4i\« f«ir f J 4<> ar**i w-ii* at a « Airi ■•/ ^'p * 

t I *. fc ; « •! Af»l I* 

M« A rrtail itr^aWr • |«ct\s!r iika/k i« < >ka/W^ti<i Hr L^t fiMfir«l ^ * a 4 

guiai* at ill \t |v-f >anl I Ilk^Mlir ..Mt nl tlir C«««l« if Lh ^ift II J>^ , 

/JL'« «»n Jiit»r 1, |*iM I itar* liAw^l thn^Anh a f-r'^rr 1^» •f^%f^ i f^Ar ««••«« 
It IC at M| aixl «|i-|»«»li«l !•*«■■» a* n^min • Hi Jvinr |^ f^r «.«! 7'. mi^^n a! %:| 
ai»l i«i Junr >•. lir »4*1 tl^r liA^nr«- f.^ ^^\ • Hi J ii>r I 'i a f.t.fa^l .W || «m 
<kvUrri| \lluit u ilur n»r i-n Jutir Jii* Hlnat i« ni« |«/it* 



328 



GENERAL REVIEW PROBLEMS 



140. John R. Lamper and R. E. Butterwick are masons and form a partner- 
ship to do job-work. They agree to share equally. Each partner keeps an account 
of the labor he has performed, the expenses he has paid and the collections he has 
made. Lamper^s labor amounted to $2850.62. Butterwick's labor amounted to 
$3002.65. Lamper paid for expenses $196.15, but lost 10% of his labor accounts. 
Butterwick paid for expenses $212.62, and failed to collect $302.25. Adjust each 
partner's account. 

IJ^l, John Harper begins a business January 1, 1914, which is to consist of pre- 
paring building lumber. He rents a factory for $300 a year. He buys raw lumber 
amounting to $2550 and sells during the year finished lumber to the amount of $1475.22. 
He has paid $217.32 during the year for necessary expenses, and for labor $725.38. ^ 
Find his loss or gain for the year, if the material on hand inventories $2175. ^^^"^Jaj 

14^. In what time, at simple interest, will $1796.14 amount to $2496.12 at 
4i%? 

143. What amount will settle the following account November 11, 1914? 



Dr. 



H. M. Kennkdy 



Cr. 



1914 ! 






' 1914 










June 


6 Balance 


403 


19 


July 


13; Cash 


47590 


" 22! Mdse., 60 days 


1126 


92 


Sept. 


18 


Note, 10 days 


5O0I0O 


July 


27 " 2 mos. 


472 


85 


Nov. 


4 Draft, 30 " 


37500 


Aug. 


19 " 1 mo. 


396 


12 






1 







144' A and B united in the purchase of two car-loads of coal to be divided 
between them. The invoice was as follows: 



Date 


1 

Car No. 


Egg 


Stove 

1 


Price 


Total 




Tons ' cwt. 


: Ton.s 


cwt. 


S 

2 
2 


cts. 

65 
75 


$ 

53 
55 


cts. 


July 9 


44303 
47363 

! 
1 


20 


00 


20 


00 


00 
00 




108 


00 



The freight was $1.70 a ton on 40 tons. The coal was weighed by the wagon-load 
as delivered. A received 23625 lbs. of the egg coal and 23375 lbs. of the stove 
coal; B received 22000 lbs. of the egg coal and 21900 lbs. of the stove coal. In settling 
for the coal and freight, A paid $91 and B paid $85; was this settlement correct? 

140. If 15% of a certain number is 2232 more than 3% of three times the number, 
what is the number? 

146, Received an invoice of goods, 14% of which was unsalable; at what per 
cent, above cost must I sell the remainder in order to clear 30% on the whole 
invoice? 
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HI. Find the net amount of the following invoice of glassware: 
25 doz. goblets @ 60 cents, 40% and 10% off 
40 doz. goblets @ 55 cents, 35% and 5% off 
50 doz. dishes % 85 cents, 50% and 15% off 
60 doz. dishes @ $1.25, 30% and 3% off. 

H8, A Georgia planter shipped 400 bales of cotton, averaging 510 lb. each, to a 
Philadelphia broker who sold it for him at 8) cents a pound, charging 3% commission 
and $73.40 for other expenses. The broker remitted the proceeds by draft, purchased 
At i% premium; what was the face of the draft? 

H9. The International Navigation Company insured a vessel and cargo for 
} of their value with the London Marine Insurance Company at 3}%. The London 
Marine reinsured \ of the risk with the Transatlantic Insurance Company at 2}%. 
The vessel was lost at sea, and the loss of the Transatlantic Company was $1200 
more than that of the London Marine. What amount did the International Naviga- 
tion Company lose? 

loO. A merchant bought goods as follows: Jan. 1, 1914, $2234.76; Feb. 2, 1914, 
$1362.84; Mar. 16, 1914, $6327; May 15, 1914, $7415.80; July 1, 1914, $4225.66. 
On each of these bills he was entitled to a credit of four months. What does he owe 
December 1, 1914? 

151, William Hendrickson bought of Levi Morris merchandi.se amounting to 
S6324.78, terms 30 days, and gave in pa>'ment his note at 90 days; what was the face 
of the note? 

lo2, A note for $5000, with interest at 4%, dated Jan. 6, 1914, lias the following 
indorsements. Apr. 1, 1914, $1000; June 1, 1914, $1000; Aug. 12, 1914. $1000; Oct. 1. 
1914, $1000. What is due December 1, 1914, by the Mercantile rule? ///l.^^ 

153, A can do a piece of work in 14 days, B can do it in 20 da}*^. If C works with 
them, all three can do the work in 6,^ days. A commences the work and continues 
for 3 davs; B then relieves him, and works 5 days; B and C work together for the next 
two days. How long does it then take A and B to finish the work? 

154, On January 8, 1912, I bought $12000 worth of 6% railroad l)onds at 1161, 
brokerage }%. On May 1 and November 1 of each year I cashed the coupons, and 
on September 8, 1914, I sold the bonds at 114}, brokerage }%. How much less did 
I receive than if I had loaned my money on mortgage at 4J%? 

155, A steamboat that can run 18 miles an hour with the current, and 14 miles 
an hour against it, requires 16 hours to go to a certain point and return. What is 
the distance? 

156, A Philadelphia firm of exporters and importers, ha\nng received an account 
sales from its agents in London showing net proceeds £784 14s. lOd. to its credit, 
directs the agents to remit a draft for 10248.75 francs to one of the firm's creditors 
in Paris, and forward the balance by draft on Philadelphia. If Paris exchange is 
25.18 at London, and Philadelphia exchange 4.89, find the face of each draft. 

157, If it requires 125 reams of paper to print 5000 copies of a book of 280 pages, 
each page being 5} XSl inches, how many reams will be required to print 10(MX) copies 
of a book of 176 pages, each page 6iX9| inches? 
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loS. A and B are equal partners in business, and at the time of settlement it 
is found that A has to bis credit $4250.75, while B has overdrawn his account $1920.65. 
There are no other resources or liabilities. How shall they settle? 

159^ A merchant added $1700 to his capital the first year; during the second 
year he further increased it by a sum equal to 10% of his original capital; during 
the third >*ear he lost 40% of what he had at the end of the second year, and found 
that he then had just what he began with. What was his ori^nal capital? 

160. Robert F. Allison and Peter J. Crosby form a copartnership, with the unde^ 
standing that each is to share in gains or losses in proportion to his net investment. 
Allison invests $10000, January' 1, $3000, March 10; $4000, June 1; and $2000, 
September 1. He withdraws $475, Februar3' 1; $350, April 1; $275, May 1; $500, 
Juh' 1; and $675, October 1. Crosby invests $8000, January 1, $2000, April 1; 
$1000, July 1; and $1500, August 1. He withdraws $700, March 1; $300, June 1; 
$200, August 15; and $150, September 1. They gain during the 3^ear $3200; how 
should this be divided? 

161. Six per cent, interest is charged and allowed on each item in the following 
account. What is the balance due December 31, 1914? 



Dr. 



Arthur C. Bennett 



Cr. 



1914 






Jan. 


14 


Mibe.. net 


Mar. 


4 


00 iia\-s 


Apr. 


21 


30 '* 


Aug. 


10 


60 '* 



34 IS 20 

172544 

378 19 

262180 



1914 
Feb. 
May 
Julv 
Sept. 



19 Cash 

20 Note, 30 days 
15 Cash 

24 Cash 



2000.00 : 

;150000 ' 

100000 i 

2500|00 



7oV. What is the value of a wedge of fine gold S inches long, 5 inches wide and 
4 inches thick at the butt vthe other end being a sharp edge>? The specific gravity 
I the ratio of its winght to the weight of an equal volume of water) of gold is 19.26; a 
cubic foot of water weighs 1000 ounces avoirvlupois: one pound avoirdupois equab 
7000 grains Tioy: and 23^22 grains of fine gold are worth $1. 

:r^5. The duty of 40*^- on a quantity of silk imponed from France, invoiced 
at 6 francs a \-arvi, was $520.S0: how many >"anls weiv then? in the importation? 

:?«. A farmer Knight one hundrvii animals for $100, consisting of calves at 
$10, sbeep at S3, and hens at 50 cents each. How many of each did he buy? 

:rV. What will it c^^t. at 34 ct^nts a cubic \"arvi. to make the exca^^ation for a 
cinrular wa^i. cO feet in diameter. 2 itvt vitvp at the circumference and 5 feet deep 
at tbe center, the bottom haA-ing a uniform sk^jx* frv^m the cireumfereoce to a point 
at the WEter 'in thie form of an invencd v\^>o ? 

:rV. If -be i>x>i in Problem loo tv nlAxi within six inches of the t*:^, what per 
c?nt. o: it^ entire oariwity will it cv^utair.? 

:r7. An imporicr buys an invoivV of Italian ©xxis. acKHmting to 23724 lire, 
jMvs tbe duty at oCi^^.» aad marks the goods a: iV"^- abv\^ vx*5«. He sells one^ialf 
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the invoice at this price, but is obUged to aril the remaiiider at 10% below his 
arked price. Find his pun on the entire invoice. 

1S8. A stock of goods worth S24000 is insured in four different companies as 
Dows: in the first for S5000; in the second for S5000; in the third for $4000. and in 
e fourth for S3000. Each of the policies contains the 80% coinsurance clause. If 
e goods were to be damaged to the extent of S2368, how much would each company 

iV? 

169. What is the interest at 5% on £582 12s. 6d. from Januar>' 14, 1914, to 
ptember 22, 1915? 

170. A note for $3246.27, with interest at 4%, dated May 14, 1914, has the 
Uowing indorsements: August 20, 1914, $46.27; Novonber 12, 1914, $100; April 16, 
115, $100; July 23, 1915, $100; June 10, 1916, $50; August 10, 1916, $25; March 14, 
17, $200; June 7, 1917, $500; Deconber 3, 1917, $150; April 4, 1918, $300. How 
uch will be due August 1, 1918 (United States rule)? 

171. If it takes 4 men and 7 boys 2 days to do a certain piece of woric, or 3 men and 
boys 3|i days to do the same work, how long would it take 2 men and 1 boy to do it? 

172. Which is the better investment, and how much more annual income will 
v-ield — to invest $32000 in 5% bonds at 92J%, brokerage J%, or in 6% bonds at 
7i, brokerage }%, reckoning $1000 as the smallest denomination purchased, and 
e balance to be deposited in a saving fund at 3% interest? 

173. An invoice of merchandise from Amsterdam, am9unting to 12000 guilders, 
e duty on which was 40% and freight $432.50, cost altogether $7372.10; at what 
te of exchange was the draft in settlement purchased? 

174- How many gallons each of wines worth $1.15, $1.25, $1.40 and $1.70 a 
lion, respectively, should be added to 120 gallons of wine worth $1.45 a gallon to 
rm a mixture worth $1.35 a gallon? 

175. A and B form a partnership, agreeing to invest equal amounts and share 
[ually in gains or losses, and further agreeing that neither withdraw any money 
)m the business for a period of five years, and that in case the yeariy statement 
ow a loss at the end of any year, they will make additional equal investments 
fficient to make up the loss. At the end of the first year their books show a net 
in of 12^%; at the end of the second year a net loss of 8% on the capital at the 
ginning of this year, which they make good by additional investments; at the end 

the third year, a net gain of 20% on this 3rear's capital; at the end of the fourth 
»r a net loss of 5%, which they make good; at the end of the fifth year, a net gain of 
(%. EsLch partner now has $12744 to-his credit. What amount did each invest on 
•mmencing business, and what was his average profit per cent, per annum on his 
iginal investment? 

176. If a cistern 16 feet long, 8 feet wide and 12 feet deep can be filled in 8 hours 
r 2 pipes, each 1 inch in diameter, how long will it take 3 pipes, each |V of an inch 
diameter, discharging twice as fast, to fill a cistern 18 feet long, 7 feet wide and 9 feet 
ep? 
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177. What is the balance due on the following account June 30, 1915, interest 
at 6%? 

Dr. B. F. Dodge in account vnlh Kelly Sl Co. Cr. 





" 




1 


P 




^ 


s 


ii 


o 




1 


1915 


S < 


1916 




Jan. 4 Mdse., net '"'* 


»•*• 2312 


IS 


Jan. !29;Ciish "• 


Feb. 11 " 30 d. *** 




.* 


467 


50 


Feb. 26; " ••• 


Mar. ;i5 " 60 d. *** 


•* 


». 


712 


84 


Mar. 1 l\ " ••• 


Apr. 21| " 30 d. ** 




** 


327 


48 


Apr. |26! " 


May 19 


" net ** 




*• 


674 


32 


May 31 " 


June 


3 


net *• 


• 


•If 


925 


75 


Juae :30 Interest bal. 


" 


30 


Interest bal. 






•♦ 


•• 


" |30 Balance 








TT, 


r. 




i 


June 


30 


Balance 






~^. 


^, 




i 1 



" 2000 
* 350. 



500 

500' 



~l'" 



178. The specific gravity of iron is 7.84; how much will a hollow globe of iron 
weigh, whose diameter is 8 inches, and the thickness of the metal J of an inch? 

179. How many feet of inch lumber will Ije required for the floor of a platform 
30 feet long and 20 feet wide (from front to back), and for a roof of the same material, 
the roof to project one foot beyond the edge of the platform on all sides, and to be 
supported by posts 16 feet high above the floor in front and 12 feet above it at the 
back? What will the lumber cost at $22 per M? 

180. A certain excavation consists partly of clay and partly of rock. If it were 
alt clay, A could do the work in 20 days; if it were all rock, he could do it in 36 days. 
If it were all rock, B could do the work in 32 days; while if it were all clay he could 
do it in IS days. A and B work together on the job and finish it in lO^Jj days; what 
per cent, of the work is clay, and what per cent, rock? 

181. How many $1000 U. S. 4s at 122i, brokerage i%, can be bought with 
S32500, and what will l)e the balance remaining? 

18$. If a man purchases J12000 U. S. 4a at 123|, $5000 railroad 5s at 102i and 
S8000 railroad 6s at UOJ, through a broker, what rate of income does he receive on 
the total investment? 

18S. How many thousand ordinar>' bricks will be required for the walls of a 
round tower 12 feet in diameter, inside measurement, and 50 feet h^h, the walls 
being 2 feet thick for the first 15 feet, H f(*t thick for the next 15 feet, and the 
remainder of the wall 1 foot thick? 

184- A man purchased | interest in a factory, and afterward sold 18% of hb 
share at a loss of 7% for $1699.95; what was the value of the whole factory at the 
rate at which he purchased his share? 



1S5. 8 IhsL of tea jmd 5 Ihsv. of ooffer of a crrum icrade arr worth 95.10. and 3 Ihsk 
of tea and 7 Ifa&. of coffee of tbe same icrade aie worth |3.(i2: what b one pcHind of e^ch 
worth. 

ISS. A pooer sells a blend of coffee at 34 cents a pound, which he daams to he 
] Java at S3 cents, and } Mocha at 36 cents; the Java coffee CLV^ts him 30 cents a 
pound and the Moc4ia 32 cent&. so that he » apparently makinit a profit of lOf ^, 
But the mixture actuaOr contains } Rio coffee, which costs the grocer only 1$ cents 
a pound: what per cent, of profit does he really make? 

1S7, A commission merrhant received a consiimment of cotton, consisting of 
260 bales aveiafiini: 510 lbs. to the bdUe, which he sold, and, after deducting his com* 
niiaBion at 3^, remitted $10128.1^ proceeds; at what price per pound did he siell the 
cotton? 

188. Tbe premium paid for insuring a stock of merrhandise at 2)^ f or { of 
its value was S689^; what was the value of the meirhandise? 

189. A borrowed from B $1000 at 6^ interest, agreeing to pay $100 at the end 
ot each year, on account of principal and interest, until the whole obligation was 
canceled; how many yearly pax-ments did he make and what was the amount of his 
last payment? 

190. Exchange being quoted at 5.14, what will be the cost of a draft in settle- 
ment of an importation of 6 doien French clocks, invoiced at 22.50 francs each; for 
how much apiece must they be sold in Philadelphia to gain SO^, if the duty is 25^ 
and other charges in Philadelphia amount to $37.40? 

191. If 14 men can build a wall 60 feet long. 5 feet high, 1} feet thick in 20 da>*s, 
bow many men will be required to build a wall 340 feet long, 4} feet high, 2} feet 
thick in 50 da>*s? 

192. If a k>t of goods is bought for $327.42, and { of it is sokl at a gain of 30^, 
and } of the remainder proves unsalable, what should the remainder be marked so 
that a discount of 10^ may be allowed and >'et enough gained to net 25^ profit on 
tbe whole purchase? 

193. A piece of ground in the form of a circle has a diameter of 16} lods; what 
will it cost, at 20 cents a cubic ytLtd, to dig a ditch around it, outside, 2) feet wide 
and 3) feet deep? 

194* What per cent, is gained by bu>nng coal at $3.75 a long ton and selling at $5 
a short ton? 

195. A boy*8 father deposits $300 in a sa\ings bank when the boy is 16 >*ear8 
old. If this bank allows 1% interest quarteriy, and balances its books quarterly, 
but reckons no interest on fractions of a dollar, how much will there be to his credit 
when be reaches the age of 21? 

196. A commission merchant in New York sells for me 1200 baskets of potatoes 
at 48 cents a basket; he pa>-8 freight and other charges $112.80; deducts his com- 
mission of 3^ ; and invests the proceeds in flour, chaiiging 2^ for purchasing. If he 
buys 100 barrds of flour, and remits a balance of $7.18, at what price does he pur> 
chase? 
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197. If an insurance company paid $3920, under its policy of $20000 with "average 
clause," on a loss of $6272, what was the value of the property insured? 

198, A works 3 days on a certain piece of work, then B works 4 days, after which 
A finishes the work. If it takes A alone 21 days to do the work, or A and B together 
12 days, how long will it take A to finish it? 

199, Sold $15000 U. S. 48 at 121f , and invested the proceeds in railroad stock 
at 48|, which was afterward sold at 52|. What was the gain on the stock, if broker- 
age was paid? 

200. The assessed valuation of the property in a certain town is $2347896. The 
amount to be raised by taxation is $48394.50. What is the tax rate? What is the 
tax on $100? 

20U What is the duty at $1 per pound on an importation of partly manufac- 
tured silk from France, weighing 874 pounds and invoiced at 9098.45 francs, with 
the proviso that " in no case shall the duty be less than fifty per centum ad valorem 
of the invoiced cost" of the goods? 

202. What would be the cost, exchange at 5.14, of a draft to pay for the 
importation in problem 201? 

205. How many pounds each of teas worth 42, 48, 54, 60 and 75 cents per pound, 
respectively, should be taken to form a mixture of 80 lbs. at 55 cents? 

201^. If it takes 22 men, working 8 hours a day and 5 days a week, 4 weeks to 
do a certain piece of work, how many weeks will it take 40 boys, working 10 hours a 
day and 4 days a week, to do half as much, 9 boys doing as much as 7 men? 

206. Find the contents of a triangular prism 4 feet high, the sides of the base 
being 14, 19 and 26 inches, respectively. 

206. Bought a car-load of wheat, 34263 lbs., at 83 cents a bushel, and a car-load 
of com, 32796 lbs., at 56 cents a bushel. Sold the wheat at a profit of 20% and the 
com at a profit of 16f %. What was the total gain? 

207. A, B and C form a partnership, agreeing to divide gains or losses equally, 
under the following conditions: B is to be general manager at a salary of $2000 per 
annum, and C bookkeeper at $1500 per annum, their salaries to be credited quarterly 
at the end of each quarter. Interest is to be charged and allowed at 6% per annum. 
A is to furnish -i of the capital, and B and C each \. A invests January 1, $12000; 
B $6000, and C $6000. A withdraws March 1, $675; June 1, $500, and September 1, 
$900. B withdraws February 1, $300; May 1, $500; August 1, $400, and October 1, 
$375. C withdraws April 1, $500; July 1, $500; September 1, $400, and November 1, 
$400. A invests $2000 additional on July 1. The net gain for the year, exclusive of 
salary and interest items, is $4760.83; what is the balance of each partner's accounf? 

208. A pile of coal in the corner of a cellar reaches within 1 foot of the flooring 
above, which is 8 feet above the cellar floor, and extends 10 feet along each wall at ttie 
bottom of the pile, the pile having a plane slope (so that it forms J of a pyramid)- 
How much coal, long tons, is there in the pile, reckoning 80 lbs. to the bushel of 2150.4 
cu. in.? 
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f09. What amount id due on the following account January 1, 1914, interest at 



6%* 














Dr. 




Ambsose C. Headlet 


Cr. 


1914 








1914 






Jan. 


4 Mdse., net 


75714 


Mar. 


.11 Cash 


150000 


Feb. 


10 ' 


30da>-8 


1213 19 


.\pr. 


15 " 


80000 


Mar. 


18 ' 


60da>-8 


47218 


Mav 

• 


' 1 Note, 30 da>-8 


21500 


Apr. 


15 * 


30 da>-s 


32765 


June 


15 Cash 

1 


50000 


June 


9 ' 


' net 


78280 

1 


Julv 

• 


: 1 " 


30000 


July 


22 ' 


* net 


48525 


Aug. 


10 " 


20000 

1 


Aug. 


19 ' 


eOdaj-s 


37992 


Sept. 


1 Note, 30da>-8 


30000 


Sept. 


30 ' 


' 3 mo6. 


' 915 20 

1 ^ 


Oct. 


15 Cash 


75000 


Nov. 


i 

3 • 


30da\-s 


455 70 


■ 






Dec. 


15 * 


GOda^-s 


111422 









210. A certain countn- paid A^^c interest on it^ debt. A war increased the debt 
259c* During peace which followed, the debt was diminished $25000000. and the 
rate was reduced to 4^. The annual intere^Kt was then the same ^ a( first. What 
was the indebtedness of the countn* before the war? 

• 

211. A piece of gold, alloNxd with silver, is 14 carats fine and weighs 72 penny- 
weights. How much gold must be added to make it 18 carats fine? 

212. A man drew out 50^ of the amount be had to his credit in bank, and gave 
l^Jfc of the money withdrawn for a house, for which he paid $4000. He had the 
house insured for S3000 at }%. He invested the balance of the money withdrawn 
from bank in wheat, which he sold for cash, J at an advance of 30^, i at an ad\'ance 
of 18^, and J at a loss of 7J9c- The house was destroyed by fire and the insurance 
company paid the amount of their poUcy, which the man deposited in bank, together 
with all his other receipts. How much had he in bank originally, what was the final 
balance of his l)ank account, and what was his per cent, of Ioas or gain? 

213. A Philadelphia commission merchant received a consignment of wheat 
to sell, the total weight of which was 423632 U)s. He paid freight and other chaiges 
amounting to $1080.50; sold at 98 cents per bushel; charged 2i% commission; and 
remitted the proceeds by bank draft on Chicago, purchased at J^ premium. How 
much did the consignor receive? 

214' A and B have 15 acres to plow. At the end of 1) da>'s A leaves, and B 
finishes in 3} da\^. If B had left instead of A, it would have taken A 2} da}^^ to 
finish. How long would it take each to plow the field alone? 

21 o. If I buy 4% bonds maturing in 28 years, at 125|, bow much per cent, 
greater or less is my annual income than if I buy 4% bonds maturing in 10 >*ears, 
at 112? (Brokerage i^ in each case.) 

216. A walks at the rate of 3} miles an hour and starts 18 minutes U^fore B. 
At what rate per hour must B walk to overtake A at the ninth mile-^tone? 
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217. Divide 175 into four parts such that the first plus 2, the secoDd minus 3, 
the third multiplied by 4, and the fourth divided by 5, shall be equal to each other. 

218. The specific gravity of silver being 10.4, what will a ball of silver weighs 
the diameter of which is 7 inches? 

219. If a draft en London for £2348 13s. 7d. cost $11482.11, what was the rate of 
exchange? 

220. A man borrowed enough money at 6 per cent, to pay for a house and also 
for repairs amounting to 2% of the purchase money. The house was vacant for a 
year, and during that time he had to pay $34.60 taxes. At the end of the year he sold 
the house for $4600 and found his net loss to be 6f % of the purchase price. What 
did the house cost? 

221. How many square yards are there in the surface of the sidewalk around 
a city square 244 feet X 480 feet on the building line, if the sidewalk is 18 feet wide? 

222. A and B have equal incomes. A's expenses are 16f % more than his income, 
while B lives on 75% of his. At the end of three years, B lends A enough money 
to pay his debts, and has $150 left. What is the income of each? 

228. What per cent, is gained by buying silk at 4.95 francs a meter, and selling 
it at $1.87^ a yard, if the duty is 50% and exchange 5.14J? 

224. How many gallons of water will a cylindrical boiler hold, 12 feet long and 
5 feet in diameter, inside measurement, if there are 160 flues, each 3 inches outside 
diameter, passing through it lengthwise? 

225. A merchant increased his capital the first year by 10% of itself; the second 
year he gained 20%; the third year he lost 25%. He then had $100 less than at 
first. What was his original capital? 

226. At his death, A's property was valued at $42360; $27360 being in real 
estate and the remainder in personal property. His heirs were the widow, three sons 
and two daughters. The will provided that the widow should receive \ of the real 
estate and 20% of the personal property and that the remainder should be divided 
among the sons and daughters, each daughter receiving 25% less than a son. What 
was the share of each? 

227. What per cent, of a kilogram is a pound? 

228. How much must I invest in U. S. 4s at 122^, brokerage i%, to secure a 
quarterly dividend of $460? 

229. Sent 12p00 bushels of wheat to my agent, which he sold at 58 cents per 
bushel. He paid expenses $214.52 and deducted his commission of 2^%. He then 
invested the proceeds in sugar at b\ cents per pound, commission for buying 2%* 
How many pounds did he purchase? 

230. A merchant's sales increased the second year 20% over the first year* the 

third year 25% over the second, and the fourth year 40% over the third. During 

the four years he sold $131250 worth of goods. What was the amount of his sales the 
first year? 



ss; 



251. James Fniiey has S3S2 in hank and a notr for S^UiO coming due to-day, 
wfaich has been made pa>'aMe at his hank. For bow much roust he |n\*e his note 
at four m(Hiths, dated to-dav, that when disiKiunled the hank may pay his CS50 note 
and leave a balance to his cit^dit at S55^? 

BSi. In the following acrount find the balance due Fehruar>' 1, 1916. reckoning; 
by "daily balances,'* chai^^ing 6^ inteiTiSt on debit balances and allowing 4^ intenta 
on credit balances: 
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iSS. A, B and C enter into partnership on March 10, 1914, .\ furnishing ) of 
the capital and each of the others | : they agree to share gains or looses in this pn>> 
portion, each partner being charged 6^ interest on any sums he ma>' withdraw during 
the year. A invests $10000, B and C each S5000. A withdraws during the >*ttar as 
follows: May 6, 1914. $212.50; July 23, 1914, $67.20; October 15, 1914, $132.70; 
January 20, 1915, $74.75; Februarys 3, 1915, $65. B withdraws: April 16, 1914, $84.30; 
July 2, 1914, $105; Septanber 28, 1914, $38.75; December 24, 1914, $165.80. C 
withdraws: June 10, 1914, $90; .\ugust 31, 1914, $123.40; November 27, 1914. $218.50. 
On March 11, 1915, before the interest on withdrawals has been computed, the Ixioka 
of the firm show a net loss of $1837.92; what b the balance of each partner's account 
after the books have been closed for the year? 

284* A commission merchant in Philadelphia sold 84723 lbs. of com at 48} 
eenta a bushel, paying $32.40 charges, and receiving a commission of 2)%. Ho 
then purchased merchandise according to the consignor's directions, the invoic<» 
amounting to $324.30, on which he received a conunission of 1)^. The balance 
due the consignor was remitted by draft at 30 days after date, purchaseii at ]% 
<fiaooiint; what was the face of the draft? 
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£35, What amount will be required on September 17, 1917, to pay the balance 
due on a note for $720, with interest at 4%, dated September 16, 1916, upon which 
the following payments were made: October 9, 1916, $125; January 15, 1917, $15; 
February 23, 1917, $333; March 1, 1917, $225 (U. S. Rule)? 

236. A merchant sold a lot of goods at 12}% off list and another lot of the same 
value at 20% and 10% off list. He then allowed, on the whole invoice, a discount of 
3% for cash. What was the value of each lot of goods at list price, if the cash paid was 
$3841.20? 

237, If the interest on $510 at 6% for 4 years and 9 months is $145.35, what will 
be the interest on $1350 for the same time at the same rate? 

£38, An importation of 1312 meters of silk from Lyons, France, was invoiced at 
3.5 francs per meter. The importer purchased a bill of exchange to pay for it at 5.15. 
The duty was 50% ,and other expenses $42.50. At what price per yard must the silk 
be sold to gain 25%? 

£39, Suppose a globe to be inclosed in a cylinder that will exactly contain it, 
and the cylinder is to be inclosed in a cube that will exactly contain it; what decimal 
part of the volume of the cube is the volume of the cylinder, what part of the volume 
of the cylinder is the volume of the sphere, and what part of the volume of the cube is 
the volume of the sphere? 

240. If the diameter of the base of a cone and the diameter of a hemisphere 
are equal, and the altitude of the cone is equal to the radius of the hemisphere, what 
is the ratio of the volume of the cone to the volume of the hemisphere? 

24i- Find the cost of a sheet-iron smoke-stack 40 feet high and 2 feet in diameter 
at 15 cents per square foot. 

242, Merchandise weighing 8743 lbs. is transported 1472 miles at a through rate 
of $3.24 per 100 pounds. The first road carried it 329 miles, the second 658 miles, 
the third 219 miles, and the fourth forwarded it to its destination. How shall the 
freight be apportioned, the fourth road receiving a 2-cent terminal? 

243, An importer received an invoice of 350.5 meters of silk at 5.85 francs per 
meter. He paid duty at 50%, and other charges $25.60. Exchange for his remittance 
cost him at the rate of 5. 13 J. What price per yard must he receive for the silk in 
order to gain 25%? 

244' Bought goods at five dollars a gross, 20% off, and sold them at fifty cents 
a dozen, 20% and 3 0% off. Is there a profit or a loss, and what is the rate per cent? 

245. When is the balance of the following account due by equation? 
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f4^. At 63 cents a square foot, what is the cost of a building lot having two 
parallel sides, respectively 140 feet and 116 feet long, and 83 feet apart? 

2.\7, If a draft on Philadelphia, payable 60 days after date, was bought in 
St. Louis for S3723.29 at \^c premium, what was its face? 

2!^S, Find the height and area of a triangle whose base is 42 feet long, the other 
sides l)eing each 35 feet long. 

Note. — Obeervc that this triangle is equal to two righi-angUd triangles, each having a hypot- 
enuse of 3') feet and a base of 21 feet. 

2Ii9. A man sold two properties for $8522.50: on the first he lost 12}%, and on 
the i>ec*ond he gained 30%. Wliat did he gain on the whole transaction, if } of what 
he gave for the first property was equal to } of what he gave for the second? 

2oO. Having sent a New Orleans agent $1836.46 to be invested in sugar, after 
allowing 3% on the investment for his comnaissioi^ I received 32400 pounds of sugar. 
At what price per pound did the agent purchase? 

251. A buys a bill of goods amounting to $6776.40, 20% and 10% off on the 
following terms: " Four months or less 3% for cash." He accepts the latter, and bor- 
rows the money at 6% to pay the bill. How much does he gain? c^""^ ^ ^- 

252. What is the weight of a pint of alcohol, if its specific gravity is .792? 

25S. A draft on Philadelphia for $9375.15 was purchased in Chicago at \% dis- 
count. If the draft cost $9300.16, at how many days after date was it drawn? 

254. A and B together can do a certain piece of work in 11} days; A and C 
together can do it in 10} days; B and C together can do it in 141 days. If A and B 
work together for 2 days, and then A continues alone for 3 days, how long would it 
take C to finis^^ work alone? 

255. A conmiission merchant in Chicago sells for me 12 bales brown sheeting, 
each bale containing 800 yards, at 7 cents per yard ; pays transportation and other 
charges amounting to $72; and invests the proceeds in flour. If he charges 2}% for 
sdling and 1}% for purchasing, and sends me 120 barrels of flour, at what price does 
be buy? -V.ro 

256. What is the balance due on the following account November 1, 1915, interest 
at 6%? 
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257. A merchant sold a bill of goods at 20%, 10% and 5% off list price, and 
allowed a discount of 3% for cash. What was the list price, if the cash paid was 
13481.20? 

268. Since the volumes of similar solids are to each other as the cubes of their 
corresponding dimensions, how many steel balls | of an inch in diameter will weigh 
as much as one 2 inches in diameter? 

259. A column 10 inches in diameter and 18 feet high is to be gilded with a spiral 
stripe 2\ inches wide, winding around it so that the turns are 7 inches apart. What 
will it cost for the gold leaf needed, at $3.20 per book of 100 leaves 3X4 inches, 
estimating that one-sixth of the material will be wasted? 

260. An exporter shipped 400 cases of canned goods to Liverpool, invoiced at 
14s. lOd. per case, and drew on the consignees for the amount of the invoice, selling 
the draft at 4.87. He shipped a similar lot, 400 cases, to Havre, invoiced at 18.70 
francs per case, and sold his draft on consignees at 5.15. For which draft did he 
receive the more money, and how much was the difference? 

261. How many cubic inches of lead will weigh as much as 12 bushels of wheat? 
(The specific gravity of lead is 11.35.) 

262. A note for $327.50, with interest at 5%, dated March 21, 1914, has the 
following indorsements: June 1, 1914, $25; July 15, 1914, $10; September 3, 1914, $50; 
October 20, 1914, $100; November 10, 1914, $20; December 8, 1914, $30. How 
much is due February 17, 1915? 

263. If I pay $9.48 interest on $555 for 123 days, what is the rate per cent.? 

264. Loaned $2400 at 6% simple interest until it amounted to $2998.80. For 
what time was the loan made? 

265. Two clerks have 2000 circulars to address. One quits at the end of 4 hours, 
and it takes the other 10 hours to finish. If the one who left had remained 2 hours 
longer, the other could have finished in 5 hours. How many can each address in 
1 hour? 

266. Bought in Manchester, England, 8 gross of razors at £3 13s. 6d. a dozen, 
less 10% and 5%; what sum in United States money is equivalent to the net amount 
of the invoice? 

267. A commission merchant sold 83748 lbs. of cotton at 7| cents a pound, paid 
transportation $368.72, and cartage $8, and charged 3% commission. What per 
cent, of profit did the consignor make if the cotton cost him $5600? 

268. A shipment of 300 cases of merchandise, valued at $87.50 a case, was 
insured for $20000, the policy containing the "average clause.*' In consequence of a 
fire at the railroad depot, 42 cases of the goods were partly damaged; and the pro- 
ceeds of the damaged lot, when sold by auction, amounted to $843.50. What amount 
was recovered on the policy? 

269. A can do | of a certain piece of work in 4 days; B can do \ of it in 3 days; 
C can do | of it in 7 days. If A begins the work alone and works for 3 days, and 
then B and C relieve him, working together for 2J days, how long would it take A 
and C together to finish the work? 
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270. Received $1436.84 on September 10, 1914, as the amount of a loan at 4)%, 
made June 14, 1913; what was the principal? 

271. A speculator deposited $5000 with his broker, who 10 days later purchased 
for him 500 shares of stock at 92| (brokerage }%). The stock was sold 23 days 
afteni(*ard at 94} (brokerage 1%), and settlement made the same day. How much 
did the speculator receive from the broker (interest at 6%)? 

272. The tax on a certain property, at $18.93 on $1000, amounts to $460.32; 
what is the assessed valuation of the property? 

273. Wliat is the duty on 680 cubic feet of marble, invoiced at 21465 lire, at $1 
per cubic foot and 259c ad valorem? 

274. A draft on San Francisco for $6850.75, pa>'able 60 da>^ after date, was pur- 
chased at 1% discount; how much did it cost, money being worth 6%? 

275. How much tea at 22 cents, 28 cents and 50 cents a pound must be mixed 
with 45 pounds at 64 cents a pound, so that the whole may be sold at 48 cents a pound 
and produce a gain of 209c? 

276. X and Q are partners, sharing gains or losses in proportion to average 
net investment. On Januar>' 1 X invests $18000, and Q invests $15000. X draws 
out $350 at the end of each month during the year, and Q draws out $300 on the 15th 
of each month. At the end of the year they have a net gain of $4350 to divide; how 
much does each receive? 

277. What is the cash balance cf the following account on January 1, 1915? 
Dr. Calvin Thompson (>. 
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27S. An ice company has its men at work on a lake cutting 10-inch ice. If * 
ice weighs 58 lbs. to the cubic foot, and 20300 lbs. can be loaded in a car, how long a 
atrip 100 feet wide will the men cut to fill 40 cars? 

279. In digging a well 4 feet in diameter, 37 cubic yards of earth were taken 
out; what was the depth of the well? 

280. At what rate will $2468, in 1 yr. 1 mo. 13 da. amount to $2744.28? 

281. The net proceeds of a sale were $3214.78; the charges $212.50, and 4% com- \ 
mission. What were the gross proceeds? 

282. Goods that were purchased for $2319.75, less 30%, 10% and 4%, were 
marked 40% above net cost and sold at 20%, 12|% and 3% off the marked prioe; 
liow much was the loss? 
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283, How many reams of paper, in sheets 24X38 inches, will be required to 
print 12000 copies of a book of 288 pages, each page measuring 6X9) inches (un- 
trimmed) ; and how much will this amount of paper cost, at 6 cents per pound, if it 
weighs 60 pounds to the ream? 

284' What per cent, of the volume of a pound of lead is the volume of a pound 
of gold? 

Note. — This is a problem in compound proportion. The specific gravity of lead is 11.35; that 
of gold, 19.26. A pound of gold weighs 5760 grains; a pound of lead, 7000 grains. 

285, The polar diameter of the earth is 7899 miles; the equatorial diameter is 
7925i miles. How many cubic miles less is the volume of the earth, than if it were 
a perfect sphere 8000 miles in diameter? 

286, A hexagonal prism is 5 feet 6 inches in height; the distance from the center 
of the base to the center of each side of the base is 17.32 inches; and the length of 
each side of the base is 20 inches. Give the contents of the prism in cubic feet. 

287, A, B and C do a piece of work. The portions done by A and B together 
equal i of the whole work; the portions done by B and C together equal ^\ of the 
whole. What part of the work was done by B? 

288, The sides of two square fields are to each other as 3 to 5, and the total area 
of the two fields is 3f acres; what is the length of a side of each field in yards? 

289, If the driving wheels of a locomotive are 4 feet 4 inches in diameter, at the 
rate of how many miles per hour is the locomotive running when the driving wheels 
are making 312 revolutions per minute? 

290, Bought a consignment of wool in Buenos Ayres, the gross weight of which 
was 34675 lbs. @A5 pesos per lb.; an allowance of 8% of the gross weight was made 
for tare; freight charges were 9| cents per cwt.; ad valorem duty 18f%; specific 
duty 3| cents per lb. ; consul's fee 85 pesos. What was the cost in Philadelphia at |% 
premium, of a sight draft to cover all expenses in Buenos Ayres? At 2% commission 
what will my agent receive? At what price per lb. must it be sold to make a clear 
profit of 20%, after allowing 5% for damaged wool, and 10% of my sales for bad 
debts? 

291, A Philadelphia soap manufacturer makes a cake of soap 3 inches long. 
2 inches wide and | inch thick. He wishes to make a sample cake of the same soap, 
keeping the proportions of the larger cake, but using only one-half the material. 
Find the dimensions of the sample size. 

292, Borrowed $18360 for one year at 6%. At the end of 3 months I invested 
in produce through an agent charging 2%; after keeping the goods 4 months I sold 
one-half of them at 18f % profit, and the remainder at 15% profit, pa3ring 2% com- 
mission for selling. I loaned the money I received at f % a month for the remainder 
of the year. What was my year's profit? 

293, A legacy of $436.85 was left to a minor; it was invested at 4^% compound 
interest, and when the legatee was 21 years old it amounted to $750. How old was 
the child when the bequest was made? 
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800. Find the cost, at $2.08 a yard, of carpeting a room 32J feet long, 12J feet 
wide and 12 feet high, the carpet (which is 22 inches wide) being laid the more eco- 
nomical way, and one foot being allowed to each strip for matching. The room has 
five windows, each 7 J feet by 4^ feet; three doors, each 9i feet by 4}- feet; two fire- 
places, each 5 feet by 6 feet, and a baseboard 10 inches high. Find the cost of paper- 
ing the room at 50 cents a double roll, and putting on a border 15 inches wide, which 
costs 20 cents a yard. What must be the face of a 90-day note, dated and discounted 
to-day, to cancel the total cost? 

301. I sent my agent in London $10000 with instructions to purchase cloth at 
158. 6d. per yard, after paying consul fees of £15 8s. and charging a commission of 3%. 
What amount is unexpended, supposing he bought a whole number of yards? The 
duty was 20% ad valorem, 3c. a yard specific, the freight amounted to id. a yard, and 
other charges to $125. After keeping the cloth three months and charging interest 
at 6% on total cost, I sell it at $4.25 a yard and receive in payment two notes of equal 
sums, dated to-day, one at 30 days, the other at two months, both of which I have 
discounted immediately. What is my gain or loss on the investment? 

302. A public square 200 yards on the building line has walks 20 feet wide around 
it, and two walks of the same width diagonally across the square. The cost of paving 
is $1 .50 per square yard. For what sum must a 60-day note be drawn to-day that when 
discounted will pay the debt? 

303. What is the difference in volume between two wedges, each being 60 inches 
in altitude and 25 inches broad at the base, but the base of one being 70 inches long 
and its edge 50 inches, while the base of the other is 50 inches long and its edge 70 
inches? 

304. A room is 35 feet long, 28 feet wide and 12 feet high. What is the shortest 
distance a spider may crawl in a straight line from a lower comer at one end to the 
opposite upper corner at the other end? 

305. Purchased an invoice of 356 yds. lace at 8s. 8d. per yd.; 546 yds. silk at 
14s. lOd. per yd.; and 245 doz. spool silk at 3s. 8d. per doz. I ordered it shipped to 
my agent in San Francisco, who paid a duty of 45% on lace and 40% on spool silk. 
He sold the lace at $3.25 a yd.; the silk at $4.25 per yd., and the spool silk at 25c. 
per spool. He charged 3% commission for selling, and remitted to me the proceeds 
by hank draft at 15 days, bought at f % discount. When I cashed the draft I paid the 
invoice and charges amounting to £3 4s. lOd. What was my gain or loss? 
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In 1875 a treaty was signed at Paris by seventeen of the princij^al nations of 
the worid, the United States being among the number, which provided for the per- 
manent organization of an International Bureau of Weights and Measures under the 
direction of an International Coomiittee. The most important work of the Inter- 
national Conmiittee was to provide for the construction of a sufficient number of 
platinum-iridium meters and kilograms to meet the demand of the interested nations. 
The comparison of all these standards with one another and with the original meter 
and kilogram was made at the International Bureau which had been established near 
Paris on neutral territory- ceded to the International Committee by the French Govern- 
ment. 

This work was completed in 1889, and after selecting a certain meter and a 
certain kilogram as the international prototA-pes, the others were distributed by lot 
to the different countries. The international meter and kilogram have values identical 
with the original meter and kilogram, are pre^r\*ed in a special underground \*ault at 
the International Bureau, and are accessible only to the International Conunittee. 
The United States secured two meters and two kilograms, which are now preser>'ed 
at the Bureau of Standards at Washington and serve as the fundamental standards of 
length and mass of the United States. It is the plan of the International Committee 
to intercompare all the national meters and kilograms with the international proto> 
types at regular inter\'ab or whenever considered necessarj'. 

At the present time the International Bureau of Weights and Measures Ls sup- 
ported jointly by the following countries: The United States (its use ''made lawful 
throughout the United States'* by Act of Congress in 1866), Great Britain, Germany, 
Russia, France, Austria-Hungar>', Belgium, Argentine Confederation, Spain, Italy, 
Mexico, Peru, Portugal, Roumania, Ser\'ia, Sweden, Norway, Switierland, Venesuela, 
Japan, and Denmark. 

The advantages claimed for the metric s>'stem are: 

(1) The decimal relation between the units. 

(2) The extremely simple relation of the units of length, area, volume and weight 
to one another. 

(3) The uniform and self-defining names of units. 

Note. — The facts contained in thii* appendix are ba^ed on a pamphlet nsued by the Deparl- 
t of ComiDcrce and Labor, entitled '*Tbe International 8>iiteQi of WeighU and Metunirvs.** 
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SYNOPSIS OF THE SYSTEM 

The fundamental unit of the metric system is the Meter — ^the unit of length. 
From this the units of capacity (Liter) and of weight (Gram) were derived. All 
other units are the decimal subdivisions or multiples of these. These three units 
are simply related; e. g.^ for all practical purposes one cubic decimeter equals one 
liter and one liter of water weighs one kilogram. The metric tables are formed by 
combining the words "meter," ''gram" and "liter" with the six numerical prefixes, 
as in the following tables: 



PREFIXES 




MEANING 


UNITS 


milli- 


one thousandth 


TinJir '001 


meter, for length 


centi- 


one hundredth 


rk .01 




deci- 


one tenth 


iV .1 




Unit 


one 


1 ' 


\ gram, for weight or mass 


deka- 


ten 


\'>- 10 


1 


hecto- 


one hundred 


M* 100 


liter, for capacity 


kilo- 


one thousand 


^,<^ 1000 


\ 



MEASURES OF LENGTH 

The meter is the unit of length and is used for measuring dry goods, merchandise, 
engineering construction, building and other purposes where the yard and foot are 
used. The meter is 39.37 inches long, about a tenth longer than the yard. 

10 millimeters (mm.) = 1 centimeter (cm.) 



10 centimeters 
10 decimeters 
10 meters 
10 dekameters 
10 hectometers 



= 1 decimeter (dm.) 
= 1 meter (m.) 
= 1 dekameter (dekam.) 
= 1 hectometer (hm.) 
= 1 kilometer (km.) 



The centimeter and millimeter are used in machine construction and similar 
work, instead of the inch and its fractions. The centimeter, as its name shows, is 
the hundredth of a meter. It is used in cabinet work, in expressing sizes of paper, 
books, and in many cases where the inch is used. The centimeter is about two-fifths 
of an inch and the millimeter about one-twenty-fifth of an inch. The millimeter 
is divided for finer work into tenths, hundredths and thousandths. 



IIHIII 



iiiiiiiM iiiiiiiii iiiiiiiii iiiiiiiii iiiiiiiii iiiiiiiiniiiiiiii iiiiiiiii iiitiiiit 







6 



8 



9 



10 



cm. 



'■tIi'i'i'i'i'i'i'i'i'ti 



a 



I 11 in I 



T 



tt 



mmm 



uu 



nr 



m 



fffA 



UU 



TTT 



11 



IL 



1 



m 



ilihlililtlili 



ililili 



hill 



liilililililili 



hlihliiilili 



Fio. 1. Comparison Scale: 10 Centimeters and 4 Inches. < actual Size. 
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Wliere miles are used in England and the United States for measuring distances, 
the kilometer (1000 meters) is used in metric countries. The kilometer is about 5 
furlongs. There are about 1600 meters in a statute mile, 20 meters in a chain, and 5 
meters in a nxl. 

If a numl)er of distances in millimeters, meters and kilometers are to be added, 
reduction is not necessary. They are added as dollars, dimes and cents arc now 
added. For example, ''1050.25 meters*' is not read ** I kilometer, 5 dekameters and 
5 centimeters," but "one thousand fifty meters, twenty-five centimeters," just as 
$1050.25" is read "one thou.sand fifty dollars and twenty-five cents." 

SURFACE MEASUREMENT 

The table of areas is formed by squaring the length measures, as in our common 
s>'stem. For land measure 10 meters square is called an ''Are" (meaning "area"). 
The side of one "are" is about 33 feet. 

TABLE 

10 milliares (ma.) « 1 centiare (ca.) 

10 centiares « 1 deciare (da.) 

10 deciares « 1 are (A., or a.) 

10 ares « 1 dekare 

10 dekares = 1 hectare (ha.) 

10 hectares = 1 kilare (ka.) 

The Hectare is 100 meters square, and, as its name indicates, is 100 ares, or 
about 2) acres. An acre is about 0.4 hectare. A standard United States quarter 
section contains almost exactly 64 hectares. A square kilometer contains 100 hec- 
tares. 

For smaller measures of surface the sciuare meter is used. The square meter 
b about 20 per cent, larger than the square yard. For still smaller .*«urfaces the square 
centimeter is used. A square inch contains alx>ut 6) square centimeters. 

MEASURES OF VOLUMES 

The cubic measures are the cubes of the linear units. The cubic meter (si>mc- 
times called the st^re, meaning ** solid") is the unit of volume. 

It is u.sed in place of the cubic yard and is about 30 per cent, larger. This is u.sed 
for "cuts and fills" in grading land, measuring timber, expressing contents of tanks 
and reser>'oirs, flow of rivers, dimensions of stone, tonnage of ships, and other places 
where the cubic yard and foot are used." 

TABLE 

1000 cubic millimeters (mm.^) = 1 cubic centimeter (c.c. or cm.') 
1000 cubic centimeters = 1 cubic decimeter (dm.*) 

1000 cubic decimeters = 1 cubic meter (m.' or stt^re) 

The thousandth part of the cubic meter (1 cubic decimeter) is called the liter. 
(See table of capacity units.) 

For very small volumes the cubic centimeter is used. This volume of water 
weighs a gnjn, which is the unit of weight or mass* There are about 16 cubic oenti* 
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ONE CUBIC 
DECIMETER 

ONE LITER 

UNIT OF CAPACITY 

ONE KILOGRAM 
OF WATER 



Fio. 2. Cubic Decimeter. iActual6ize./ 

meters in a cubic inch. The cubic centimeter is the unit of volume used by chemists 
as well as in pharmacy, medicine, surgery, and other technical work. One thousand 
cubic centimeters make 1 liter. A cubic meter of water weighs a metric ton and is 
equal to 1 kiloliter. 

MEASURES OF CAPACITY 

The Liter is the unit of capacity. It equals a cubic decimeter. 

The liter is used for measurements commonly given in the gallon, the liquid and 
drj'^ quarts, a liter being 5 per cent, larger than our liquid quart and 10 per cent, smaller 
than the dry quart. 

TABLE 

10 milliliters (ml.) = 1 centiliter (cl.) 



10 centiliters 
10 deciliters 
10 liters 
10 dekaliters 
10 hectoliters 



1 deciliter (dl.) 
1 liter (1.) 
1 dekaliter (dekal.) 
1 hectoliter (hi.) 
1 kiloliter (kl.) 
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ORY QUART 



LITER 



LIQUID QUART 



<^OMP4R,soN Of THE ORv QUART. LITC^- 
^^•0 LiQuiO QUART. (ACTUAL SiZt > 



1 
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The hectoliter (100 liters) serves the same purpose as the United States bushel 
(2150.4 cubic inches), and is equal to about 3 bushels, or a barrel. A peck is about 
9 liters. 

A liter of water weighs exactly a kilogram, i, e,, 1000 grams. A thousand liters 
of water weigh 1 metric ton. 

MEASURES OF WEIGHT 

The Gram is the unit of weight. It is the weight of a cubic centimeter of dis- 
tilled water at freezing temperature, and weighs 15.432 Troy grains. 

TABLE 

10 milligrams (mg.) = 1 centigram (eg.) 
10 centigrams = 1 decigram (dg.) 



10 decigrams 
10 grams 
10 dekagrams 
10 hectograms 



= 1 gram (g.) 
= 1 dekagram (dekag.) 
= 1 hectogram (hg.) 
= 1 kilogram (kg.) 



Measurements commonly expressed in gross tons or short tons are stated in 
metric tons (1000 kilograms). The metric ton comes between our long and short tons 
and serves the purpose of both. 





FiQ.4. Relative Size of 2-Pouno and 1 -Kilogram (Brass) Weights, iactual Size.i 



The kilogram and "half kilo'* ser\'e for every-day trade, the latter being 10 per 
cent, larger than the pound. The kilogram is approximately 2.2 pounds. 
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Fio. 5. Relative Sue or Avomou^ois Ounce, SCHaHAM, 

ANOTm>vOUMCE<BllAWlWElOMTS. (ACTUAL SiZE. ) 



5 



5 



Fio. 6. Relative Sute of 
Gram and SCRU^lE 
iBflASSt WEiOMTS. 
(ACTUAL SUS.» 



The gram and ite multiples and divbions are used for the same purposes as ounces, 
pennyweights, drams, scruples and grains. For foreign ixistage, 'M grams is the 
legal equivalent of the avoirdupois ounce. 



